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EPA INFORMATION COLLECTION REQUEST
QUENCH TOWER TEST REPORT
ARCELORMITTAL MONESSEN LLC
MONESSEN COKE PLANT
MONESSEN, PENNSYLVANIA

1 INTRODUCTION

ArcelorMittal Monessen LLC (AM Monessen) contracted Montrose Air Quality Services, LLC.

(Montrose) to quantify emissions from Quench Tower for the ArcelorMittal Monessen Coke Plant

in Monessen, Pennsylvania. Testing was performed at the request of the April 4, 2016 United

States Environmental Protection Agency (USEPA) Coke Information Collection Request (ICR),

as detailed in Enclosure 2.

USEPA specified a list of pollutants required to be tested for this source, including:

Individual Air Pollutants/Parameters (and CAS No., where avallable)

Carbon Dioxide (124-38-9)
Carbon Monoxide (630-08-0)
Hydrogen Chloride (7647010)
Hydrogen Cyanide (74908)
Hydrogen Fluoride (7664393)
Hydrogen Sulfide (7783-06-4)
Opacity

Oxygen (7782-44-7)
Particulate Matter, filterable

Particulate Matter s, condensable

Particulate Matter, s, filterable
Sulfur Dioxide (7446-09-5)
Toluene-Soluble Organics
Visible Emissions (leaks)

HAP Metals (and CAS No.’s)

Antimony (7440-36-0)
Arsenic (7440-38-2)
Beryllium (7440-41-7)
Cadmium (7440-43-9)
Chromium, Total (7440-47-3)
Cobalt (7440-48-4)
Lead (7439-92-1)
Manganese (7439-96-5)
Mercury (7439-97-6)
Nickel (7440-02-0)
Selenium (7782-49-2)
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Semi-volatile HAP (Semi-Vol) and CAS No.’s

Acenaphthene (83-32-9)
Acenaphthylene (208-96-8)
Anthracene (120-12-7)
Benz[a]anthracene (56-55-3)
Benzo[a]pyrene (50-32-8)
Benzo[b]fluoranthene (205-99-2)
Benzo[g,h,i]perylene (191-24-2)
Benzo[k]fluoranthene (207-08-9)
Chrysene (218-01-9)
Dibenz[a,h]anthracene (53-70-3)
Fluoranthene (206-44-0)
Fluorene (86-73-7)

Indeno (1,2,3-cd) pyrene (193-39-5)
Naphthalene (91-20-3)
Phenanthrene (85-01-8)

Perylene (198-55-0)

Pyrene (129-00-0)

Dioxins/Furans as 2,3.7.8-TCDD TEQs and CAS No.’s

1,2,3,4,6,7,8-Heptachlorodibenzofuran (67562394)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin (35822469)
1,2,3,4,7,8,9-Heptachlorodibenzofuran (55673897)
1,2,3,4,7,8-Hexachlorodibenzofuran (70648269)
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin (39227286)
1,2,3,6,7,8-Hexachlorodibenzofuran (57117449)
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin (57653857)
1,2,3,7,8,9-Hexachlorodibenzofuran (72918219)
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin (19408743)
1,2,3,7,8-Pentachlorodibenzofuran (57117416)
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin (40321764)
2,3,4,6,7,8-Hexachlorodibenzofuran (60851345)
2,3,4,7,8-Pentachlorodibenzofuran (57117314)
2,3,7,8-Tetrachlorodibenzofuran (51207319)
2,3,7,8-Tetrachlorodibenzo-p-Dioxin (1746016)

Speciated Volatile Organic Compounds

Formaldehyde (50-00-0)
Acrylonitrile (107-13-1)
Benzene (71-43-2)
Bromoform (75-25-2)
Bromomethane (74-83-9)
Carbon disulfide (75-15-0)
Carbon tetrachloride (56-23-5)
Chlorobenzene (108-90-7)
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= Chloroethane (75-00-3)

»  Chloroform (67-66-3)
~ = Chloromethane (74-87-3)

= 1,2-Dichloroethane (107-06-2)

» ],1-Dichloroethene (75-35-4)

= 1,2-Dichloropropane (78-87-5)
Ethylbenzene (100-41-4)
Iodomethane (74-88-4)
Methylene chloride (75-09-2)
Styrene (100-42-5)
1,1,2,2-Tetrachloroethane® (79-34-5)
Tetrachloroethene (127-18-4)
Toluene (108-88-3)
1,1,1-Trichloroethane (71-55-6)
1,1,2-Trichloroethane (79-00-5)
Trichloroethene (79-01-6)
Vinyl chloride (75-01-4)
Xylenes (1330-20-7)

Sampling was performed in accordance with provisions USEPA Test Methods as outlined in the

ICR Enclosure 2.

2 COMPANY AND TESTING FIRM INFORMATION

Company Contact Testing Contact

Ms. Traci Self Mr. William P. Cowell, QSTI
ArcelorMittal Monessen LLC Montrose Air Quality Services, LLC.
345 Donner Avenue 1050 William Pitt Way

Monessen, Pennsylvania 15062 Pittsburgh, Pennsylvania 15238
(724) 684-1009 — Telephone (412) 826-3636 — Telephone
traci.self@arcelormittal.com wcowell@montrose-env.com
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3 ANALYTICAL LABORATORY INFORMATION

Samples were collected and analyzed for each analyte according to the applicable method; analyses

were performed by the following:

USEPA Method 5/202

USEPA 5/29, 0010-23, 315, 0031 and 316

Montrose Air Quality Services, LLC.
Ms. Erin Houpt

1050 William Pitt Way

Pittsburgh, Pennsylvania 15238
(412) 826-3636 — Telephone
ehoupt@montrose-env.com

PA Lab Registration #02-04775

Maxxam Analytics Inc.

Mr. Clayton Johnson

5555 North Service Road
Burlington, Ontario, Canada L7L5H7
(905) 332-8788 —Telephone

Clayton.Johnson@maxxamanalytics.com
PA Lab Registration #06-01745

USEPA Method 15 Water Samples
Montrose Air Quality Services, LLC. Test America

Mr. Frank Barton Ms. Courtney Adkins
1050 William Pitt Way 5815 Middlebrook Pike

Pittsburgh, Pennsylvania 15238
(412) 826-3636 — Telephone
fbarton@montrose-env.com

Knoxville, Tennessee 37921
(865) 291-3000 -Telephone

Courtnev. Adkins@testamericainc.com

PA Lab Registration #02-04775

4 TEST DATES AND PERSONNEL INFORMATION

Testing was performed October 25 — November 2, 2016. Key personnel involved in the test

include:

Organization Personnel Responsibility

ArcelorMittal Ms. Traci Self Client Representative — Liaison to Test

Monessen Company
Mr. Josh Vamer, QSTI, Client Project | Client Project Manager, Field Crew Test
Manager Leader, CEMS Operator, Report Writer
Mr. William P. Cowell, QSTI, Client Method 320 Operator
Project Manager

Montrose Air Mr. Frank M. Barton, Field Project Method 15 Project Operator

Quality Services

Manager

Mr. Christopher Burkovich, Technician

Method 9 Observer

Mr. Brandon Peyton, District Manager

Stack Tester, Sample Method Recovery

Mr. Colin Oakes, Client Project

Stack Tester, Sample Method Recovery

Mr. Zach Lefever, Technician

Stack Tester

Mr. Johngbum Lee, Technician

Stack Tester
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5 PROCESS DESCRIPTION AND PROCESS DATA
5.1 Process Description

ArcelorMittal Monessen LLC operates a by-product recovery cokemaking plant to produce
metallurgical coke. The facility includes two coke oven batteries — Battery 1B has 37 slot-type
coke ovens and Battery 2 has 19 slot-type coke ovens. Figure 1 shows a block diagram of the

coke manufacturing process.

The hot coke from the pushing car is carried to the quench tower, where it is sprayed with recycled
water. The quenching lasts for approximately 5 minutes, before the coke can be taken to the
screening station. A series of baffles are in place to remove coarse dust and mitigate emissions.
Captured quench tower water is collected, transferred to several sumps and pits, where it is

recycled for future spraying operations.

5.2 Process Data

AM Monessen and Montrose personnel recorded pertinent process operating and production
parameters for each day during the testing program. Other parameters as dictated in the Enclosure
2 package were also requested to be collected. Process parameters that were recorded are:

ID numbers of ovens pushed/charged (from P&EF submitted as part of Enclosure 1)
Number of ovens pushed during testing

Type of coal charged during testing

Average coking time per oven(s) tested (hours)

Average temperature of coking per oven(s) tested (degrees Fahrenheit)
Dry coal processed per oven(s) during testing (tons)

Coke produced during test period (tons)

Pushing period during testing (minutes)

Charging period during testing (minutes)

Quantity of coke oven gas generated

Quantity of coke oven gas burned in coke battery

Quantity of coke oven gas burned in boilers

Quantity of natural gas burned in coke battery

Higher heating value of coke oven gas

Higher heating value of natural gas

Yearly quantity of coke oven gas burned in boilers

Yearly quantity of coke oven gas burned in coke battery

Yearly quantity of natural gas burned in coke battery

Yearly quantity of coke oven gas generated

Process data can be found in Appendix A. A summary of the process data is also included on each

Summary Table for each run of testing.
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6 TEST PROCEDURES

Testing was conducted in accordance with USEPA, Title 40, Code of Federal Regulations (CFR),
Part 60, Appendix A and the procedures described below. Additional information for test
procedures and sample recovery methods is contained in each listed Method and Enclosure 2. All

field data sheets for testing methodologies are located in Appendix B.

6.1 Deviations from Standard Test Methodologies and Abnormalities

Method 315 [Determination of Particulate and Methylene Chloride Extractable Matter (MCEM)
from Selected Sources at Primary Aluminum Production Facilities] specifies the use of Methylene
Chloride. However, toluene was used as an extraction substitute for Methylene Chloride when
conducting the Modified Method 315 as required by the USEPA Coke Information Collection
Request to determine Toluene Soluble Organics (TSO). Method 315 has defined maximum
allowed blank values for Methylene Chloride, as Methylene Chloride specifications have very low
concentrations of “Residue After Evaporation.” USEPA required use of Toluene for extraction
and although a high purity ACR Reagent grade Toluene was used for analysis, the “Residue After
Evaporation” specification is multiple times higher than typical Methylene Chloride
specifications. Toluene blank concentrations were greater than allowed by the method for
Methylene Chloride and Montrose evaluated how best to subtract a representative Toluene blank.
The method blanks of the Toluene were high and had values that were greater than 100% of the
reported front-half filter sample results and up to 95% of the reported front-half solvent rinse
sample results. Because of the high toluene residue after evaporation specification, the full reagent
cleanup or lab internal extraction blank mass was subtracted from each sample fraction to avoid
over reporting of TSO. For the front-half rinse blank correction, the tester’s field blank data was
used for correction. For the front-half filter blank correction, the lab’s internal blank was used for
correction and does not account for the entirety of the blank value. The calculations are found in
Appendix E Sample Calculation of this report. Additional discussion of the elevated toluene blank

values is provided in Sections 6.8 and 9

During the Method 0031, a condensate site field blank was collected. The results of the condensate
site field blank showed an elevated toluene presence of very high magnitude (24,000

micrograms/liter). It is believed the deionized water in the field cleanup area was exposed to

Y:ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Reports\Quench Tower Stack\ICR Quench Tower Test report 4.12.17.docx



ArcelorMittal Monessen Quench Tower ICR Test Report 16-167 Page 11 of 537

toluene from the recovery efforts of the Method 23 sampling train which contaminated not only
the field blank condensate sample, but also all 9 of the individual condensate run samples. Only
the condensate samples were contaminated, as the traps were very consistent on the 9 sets
analyzed, and showed no signs of contamination. The high toluene hit resulted in a high dilution
for all condensate analysis which raised the minimum detection levels of all compounds. To
account for the high toluene field blank contamination, the lab diluted all condensate samples to a
magnitude of 1,000’s, which resulted in increased MDL’s for all target compounds. Field
personnel recall no observable condensate in the knockout impinger, so the 40 mL VOA vial was
filled entirely with the DI water which was shown to be contaminated. To avoid over reporting of
target compounds, Speciated Volatile Organic Compounds are calculated using only the trap

fraction for this source.

USEPA was pre-notified of and agreed to non-isokinetic testing to be conducted on one-half of
the quench tower using twelve total traverse points from four equal distance ports located only on
one side of the quench tower per USEPA September 13, 2016 “Frequently Asked Questions
(FAQs) and Responses for Coke Ovens Information Collection Request (ICR),” as noted in
questions 13, 17 and 26. A copy of the USEPA September 13, 2016 FAQs and Responses that
includes the questions and responses to 13, 17 and 26 is attached to this report. A temporary
platform had to be erected on the west side of the quench tower to add four ports to conduct the
ICR testing. USEPA ICR testing was required to be conducted above the last baffle, which did
not allow for a suitable test location that meets minimum USEPA Method 1 upstream and
downstream disturbance dimension requirements. USEPA was pre-notified of the unique
circumstances associated with quench towers that commonly have the particulate removing baffles
installed near the top of the quench tower. USEPA agreed to this ICR testing using non-standard
test methods to be conducted at twelve points, recognizing the testing location did not meet

minimum upstream and downstream disturbance requirements of USEPA Method 1.

Additionally, isokinetic testing is not believed to be possible at a Quench Tower due to the flow
dynamics of the process. When steam is first sprayed onto the hot coke car, an initial higher
velocity rush of air/steam is emitted. Testing began at the start of the quench and the initial (high)
velocity point were measured and recorded with pitot tube static pressure readings as required. As

the coke is cooled during the normal quench cycle duration of five minutes, the non-steady steam

Y\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Reports\Quench Tower StacklICR Quench Tower Test report 4.12.17.docx
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flow velocity decreases from the initial high value to zero. Following the standard USEPA Method
2 pressure reading frequency requirements, the normal quench cycle duration was not long enough
to collect subsequent readings at the standard frequency that would have recorded lower values
than the initial reading. Applying the initial high velocity reading to the entire quench cycle, per
the test methods, would be technically flawed and result in a very high biased and inaccurate flow
calculations that do not take into account the observed decreasing velocity over the entire quench
cycle that lasted five minutes. Unlike other sources that have a steady fan induced air flow, the
non-steady air flow from the quench tower originates from the thermal buoyancy from the
convective heat transfer from the water being applied to the hot coke which decreases from the

start to the end of the coke quenching batch process.

Based on the inability to use standard USEPA testing methodologies for quench tower testing that
provided non-standard results derived from non-isokinetic sampling, known high bias flows and
the use of non-standard USEPA Method 1 upstream and downstream flow measurement testing
methods, as disclosed to and accepted by USEPA in advance of the testing, this report includes the
individual constituent results expressed in concentrations only since accurate mass calculations are

not possible due to inaccurate flow calculations.

A cyclonic flow check could not be performed due to safety considerations and was acknowledged
by USEPA’s September 13, 2016 FAQs and Response to question 13. Personnel are not allowed
to be on top of the quench tower during a quench due to safety concerns of steam and scalding
risks, and no flow occurs in between quench cycles when personnel have safe access to the top of

the tower.

Run 2 of Method 0010-23 was voided due to a failed leak check. The sample was not collected,
and a fourth run conducted. Because testing of Method 315 was to be conducted simultaneously,
that methods run was also discarded and a fourth run was conducted alongside the Method 0010-

23 train.
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6.2 Testing Station and Traverse Locations —- USEPA Method 1

The principles of USEPA Method 1, Sample and Velocity Traverses for Stationary Sources, were
utilized to determine the number and location of the traverse points. Due to safety restrictions, a
cyclonic flow check was not able to be conducted. Figure 2 shows a stack sampling schematic

and sample point location.

6.3 Gas Flow and Temperature Measurements — USEPA Method 2

The gas flow rate and temperature profiles for the gas stream were measured by conducting
simultaneous velocity and temperature traverses during each sampling run. Gas velocity head was
measured with a calibrated Type S Pitot tube that was connected to a digital low-flow manometer.
The static pressure was measured using the same Pitot tube and manometer. A Chrome-Alumel
thermocouple attached to a digital indicator was used to measure the gas temperature at each of
the traverse points. The gas flow and temperature measurements followed the principles of
USEPA Method 2, Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot
- Tube).

6.4 Moisture Content Sampling — USEPA Method 4

Moisture content sampling was conducted concurrently with each sampling run using the
principles presented in USEPA Method 4, Determination of Moisture Content in Stack Gases.
Parameters evaluated, in order to determine the gas stream moisture content, were sample gas

volume, temperature, pressure and impingers, and silica gel moisture gain.

6.5 Particulate Emissions (FPM and CPM) — USEPA Methods 5 and 202

In lieu of PM> 5 testing by Method 201 A and 202, total particulate matter (TPM), which includes
filterable particulate matter (FPM) and condensable particulate matter (CPM), was determined in
accordance with USEPA Method 5, Determination of Particulate Emissions from Stationary
Sources and USEPA Method 202, Determination of Condensable Particulate Emissions from

Stationary Sources.
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For this test:
e Filterable Particulate matter (FPM) = Method 5 filter + acetone wash
e Condensable Particulate matter (CPM) = Method 202 condensable rinses
e Total PM = FPM + CPM

6.5.1 Sampling Train Setup and Operation

Prior to sampling, all glassware was cleaned with soap and water, rinsed with tap water, deionized
(DI) water, acetone, and finally hexane. After cleaning, the glassware was baked at 300°C for at
least 6 hours. Following baking, the glassware was rinsed with DI water, distilled ultra-filtered
water conforming to American Society for Testing and Materials (ASTM) D1193-06, Type 1. A

clean set of glassware was utilized for each run whenever feasible.

The sampling apparatus contained a borosilicate glass-lined temperature-controlled (248°F +
25°F) probe equipped with a Type S Pitot tube and a sharp-edged borosilicate glass button-hook
nozzle. The probe liner and nozzle were connected utilizing a glass-coated stainless-steel union
and graphite ferrules. The exit of the probe was connected to a high efficiency quartz filter
supported in a glass-filter holder inside an oven heated to maintain the exit gas temperature at
248°F + 25°F. The exit of the filter holder was connected to a USEPA Method 23 type condenser,
a dropout Impinger or flask, a full-sized modified Greenburg-Smith Impinger, a Pall corporation
Zefluor™ PTFE 50 millimeter (mm) membrane disc filter supported in a glass-filter holder
containing a thermocouple. The sample train was then followed with a moisture trap consisting
of a modified Greenburg-Smith Impinger containing 100 milliliters (ml) of water and an Impinger

containing a known quantity of silica gel.

The Impinger train was connected to a commercially available metering system. Prior to sampling,
the dry gas meter was calibrated utilizing the critical orifice procedures detailed in Section 16.2 of
USEPA Method 5. The sample train was assembled, allowed to reach operating temperature, and
leak checked by plugging the nozzle with a rubber septum and pulling a vacuum of approximately
15" of mercury (Hg). Once an acceptable leak check of less than 0.02 cubic feet per minute (cfim)
was achieved, the sampling train was placed at the first traverse point and sampling began. The
sampling train was operated at an isokinetic rate with an isokinetic variation greater than 90% and

less than 110% (see the non-isokinetic discussion in Section 6.1).
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Each test run was at least 120 minutes in duration and had a minimum sample volume of 50 dry
standard cubic feet (DSCF). At the conclusion of each test run, the sample train was cooled
sufficiently, utilizing ambient air or ice, to allow the nozzle to be plugged with the rubber septum.
The sampling train was leak-checked at a vacuum equal to or greater than the maximum value

reached during sampling.

6.5.2 Sample Recovery and Analysis

The filter (Container 1) was removed from the filter holder and placed in a labeled polystyrene
Petri dish. The filter was desiccated for a minimum of 24 hours and weighed to a constant weight.
The term constant weight means a difference of no more than 0.5 milligrams (mg) or 1% of total
weight less tare weight (whichever is greater) between two consecutive weighings, with no less

than 6 hours of desiccation time between weighings.

The USEPA Method 5 acetone rinse (Container 2) consisted of the nozzle, probe liner and front
half of the filter holder rinses. This front-half rinse was evaporated to dryness in a glass 250 ml
pre-weighed beaker, desiccated, and weighed to a constant weight. The total FPM catch is the
sum of the front-half sample train acetone rinse plus the filter catch. Acetone rinses were
performed a minimum of 3 times; the total rinse volume was a minimum of 30 ml/foot or 200 ml,

whichever was greater.

Because water knockout was present prior to the CPM filter, the post-test pressurized nitrogen
purge procedures in Section 8.5.3.1 of Method 202 were performed. After the post leak check, the
Impinger train was lowered to the sample recovery area as quickly as feasible. The contents of the
knockout Impinger were transferred into Impinger 2. The tip of the Impinger extended below the
water level at least 1 centimeter. The inlet of the condenser was connected to the purge apparatus
utilizing a leak-free connection. The purge apparatus consisted of an ultra-high purity (UHP)
nitrogen cylinder, dual stage regulator, 47 mm glass fiber filter, and a calibrated rotometer.
Impingers 3 and 4 were disconnected to allow for recovery of the moisture portion of the sampling
train. The purge of the sample train had UHP nitrogen flowing at 14-20 liters per minute (Ipm)
through Impingers 1 and 2 and the CPM filter. During the purge the condenser had water

circulating to maintain the CPM outlet temperature below 85°F. This temperature was recorded
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every 15 minutes during the purge procedure along with nitrogen flowrate. The sample trains were

purged for 60 minutes.

At the conclusion of the purge, the contents of Impingers 1 and 2 were transferred to a graduated
cylinder and the volume was recorded, then transferred to a labeled glass sample bottle. The back-
half of the filterable PM filter holder, the condenser, Impingers 1 and 2, and the front-half of the
CPM filter holder were rinsed twice with water. These rinses were added to the same sample bottle

(inorganic fraction).

Following the water rinses, the same glass components were rinsed with acetone and that rinse
was added to a separate labeled glass sample bottle. Finally, the components were rinsed two
times with hexane. These rinses were added to the same sample bottle as the acetone rinse (organic

fraction).

The CPM filter was transferred to a high-density polyethylene (HDPE) Petri dish, labeled, and
stored for transportation to the lab. In the lab, the CPM filter was transferred to a 50-ml extraction
tube, where 10 ml of deionized, ultra-filtered water was added and the extraction tube was placed
in a sonication bath for two minutes. The aqueous extract was transferred to the sample bottle
containing the inorganic fraction. This procedure was performed three times and each time the

aqueous extract was added to the inorganic fraction.

Next, 10 ml of hexane was added to the extraction tube and it was placed in the sonication bath for
2 minutes. The organic soluble material was transferred to the organic fraction sample bottle. This
procedure was also performed three times and each time the organic soluble material was

transferred to the organic fraction.

The contents of the inorganic fraction were transferred to a separatory funnel; 30 ml of hexane was
added and mixed well. The funnel was allowed to set for a period of time sufficient to allow
separation of the two phases, and the bottom inorganic phase was drained off into its original
container and the top organic phase was added to the organic fraction. This was repeated twice

with 30 ml of hexane added each time, yielding approximately 90 ml of organic extract.
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The inorganic fraction was transferred to a clean baked 250 ml beaker, placed on a hot plate
controlled at 221°F. The volume was reduced to 10 ml, then the beaker was allowed to dry at
room temperature. The residue was re-dissolved in 100 ml of deionized distilled ultra-filtered
water. The pH of the sample was measured and recorded in the lab log book. The sample was
then titrated to remove the water of hydration with 0.1 N ammonium hydroxide to a pH of
approximately 7.0 as indicated by the pH meter. The volume of titrant was recorded in the lab log
book and utilized in the final calculations to subtract the NH4+ retained in the sample. The sample
was then returned to the hot plate at 221°F and reduced to approximately 10 ml. The sample was
then transferred to a tared Teflon® beaker or aluminum weighing dish, taken to dryness at room
temperature and transferred to the desiccator for a period of 24 hours prior to weighing to a

constant weight.

The organic phase was transferred to a clean baked 250 ml beaker and allowed to evaporate at
room temperature to a volume not less than 10 ml. The remaining volume was then transferred to
a tared Teflon® beaker or aluminum weighing dish, taken to dryness and transferred to the

desiccator for a period of 24 hours prior to weighing to a constant weight.

Analyses included field reagent blanks of 200 ml acetone, 200 ml H20 blank, and 200 ml hexane.
Additionally, a single field train blank was prepared and analyzed according to Method 202 even
though the glassware was baked. Laboratory results may be found in Appendix C.

Emissions were reported in grains per DSCF gr/DSCF and mg/dscm.

6.6 Filterable PM, Mercury and Metal Emissions - USEPA Method 5/29

USEPA Method 5 and the sampling train of USEPA Method 29, Determination of Metals
Emissions from Stationary Sources were used to measure Total Filterable PM, Hg and various

other metal emissions.

6.6.1 Sample Train Setup

Prior to sampling, all glassware was cleaned with soap and water, rinsed with tap water, and

deionized water (DI H20). After cleaning, the glassware was soaked in a 10% nitric acid solution
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for at least 4 hours. Following soaking, the glassware was then rinsed with DI H,O, and then

finally rinsed with acetone and allowed to air dry.

The sampling apparatus contained a glass-lined temperature-controlled probe equipped with a
Type S Pitot tube and a sharp-edged borosilicate glass button-hook nozzle. The probe liner and

nozzle were connected utilizing a glass-coated stainless-steel union and graphite ferrules.

The exit of the probe was connected to a tared quartz fiber filter supported in a glass-filter holder
inside an oven heated to 248°F + 25°F, as measured by an in-stack thermocouple. The exit of the
filter holder was connected to a series of six impingers. The first (modified Greenburg-Smith) and
second (standard Greenburg-Smith) impingers each contained 100 milliliters (ml) of 5% nitric acid
(HNOs) / 10% hydrogen peroxide (H202), the third (modified Greenburg-Smith) was empty, the
fourth and fifth (both modified Greenburg-Smith) contained 100 ml of acidic potassium
permanganate (KMnOs), and the sixth impinger contained pre-weighed silica gel. All six
impingers were weighed to the nearest + 0.1 gram (g) using a calibrated field balance prior to the
start of sampling for determination of moisture content in the gas stream. By weighing the
impingers instead of measuring the liquid using a graduated cylinder, there was less potential for

contamination of the sample.

The impinger train was connected to a commercially available metering system. Prior to sampling,
the dry gas meter was calibrated utilizing the critical orifice procedures detailed in Section 16.2 of
USEPA Method 5. A calibrated critical orifice set covering the anticipated sampling rates was
utilized. Along with pre-test and post-test meter calibratibns, the Type S Pitot, thermocouple and
nozzle waé also calibrated prior to and following use in the field according to USEPA Method 5

procedures. .

The sample train was assembled, allowed to reach operating temperature, and leak checked by
plugging the nozzle and pulling a vacuum of approximately 15" of Hg. Once an acceptable leak
check on the entire system of less than 0.02 cubic feet per minute (cfm) was achieved, the sampling

train was placed at the first traverse point and sampling began immediately.

The sampling train was operated at an isokinetic rate with an isokinetic variation of 90% to 110%

(see the non-isokinetic discussion in Section 6.1). At the conclusion of each test run, the sampling
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train was leak-checked at a vacuum equal to or greater than the maximum value reached during

sampling. An acceptable leakage rate of less than 0.02 cfim was achieved.

6.6.2 Sample Recovery and Analysis

The filter (Container 1) was removed from the filter holder and placed in a labeled polystyrene
Petri dish. The filter was desiccated for a minimum of 24 hours and weighed to a constant weight.
The term constant weight means a difference of no more than 0.5 milligrams (mg) or 1% of total
weight less tare weight (whichever is greater) between two consecutive weighings, with no less

than 6 hours of desiccation time between weighings.

An acetone rinse (Container 2) consisting of the nozzle, probe, and front half of the filter holder
was performed a minimum of 3 times, and consisted of 100 ml. The rinse was then evaporated to
dryness in a glass 250 ml pre-weighed beaker, desiccated, and weighed to a constant weight. The
total FPM catch was the sum of the acetone rinse plus the filter catch. FPM analysis results are

contained in Appendix C.

Following the acetone rinse, the nozzle, probe, front-half of the filter holder and connections were
rinsed with 100 ml of 0.1 N HNOs. The rinses were stored in a labeled, sealed amber glass bottle

(Container 3) for shipment to the laboratory.

The liquid in the first two impingers were weighed to the nearest + 0.1 g using a calibrated field
balance. The contents were transferred to an amber glass sample bottle. The back half of the filter -
holder, connecting glassware and impingers were rinsed with 100 ml 0.1 N HNOs; these rinses
were added to the same sample bottle (Container 4). The bottle was labeled and stored for

shipment to the laboratory for analysis.

The liquid in the third impinger was weighed to the nearest + 0.1 g using a calibrated field balance.
The contents were transferred to an amber glass sample bottle. The impinger was rinsed with 100
ml 0.1 N HNOs; and transferred to the same sample bottle (Container 5a). The bottle was labeled

and stored for shipment to the laboratory for analysis.

The liquid in the fourth and fifth impingers was weighed to the nearest = 0.1 g using a calibrated

field balance. The contents were transferred to an amber glass sample bottle. The impingers were

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Reports\Quench Tower Stack\CR Quench Tower Test report 4.12.17.docx



ArcelorMittal Monessen Quench Tower ICR Test Report 16-167 Page 20 of 537

16

rinsed three times with 100 ml of fresh acidified KMnOs. These rinses were added to the same
sample bottle. Similarly, three rinses of the same impingers were performed using exactly 100 ml
of DI H2O. These rinses were also added to the same sample bottle (Container 5b). The bottle

was labeled and stored for shipment to the laboratory for analysis.

An additional rinse of 25 ml of 8N hydrochloric acid (HCl) was conducted. The 25 ml of 8N HCl
was added to Impinger 4, swirled, and then transferred to Impinger 5 and swirled. This rinse was
placed in an amber glass sample bottle containing 200 ml of DI H2O. The bottle (Container 5c¢)

was labeled and stored for shipment to the laboratory for analysis.

Sample blanks of 300 ml of 0.1 N HNOs (Container 8a), 100 ml of DI H,O (Container 8b), 200 ml
of 5% HNO3/10% H20; (Container 9), 100 ml acidified KMnOj4 (Container 10), 25 ml of 8N HCI
in 200 ml of DI HO (Container 11), and 3 unused blank filters (Container 12) were prepared
during the field test, labeled and stored for shipment to the laboratory for analysis.

All 1ab data is contained in Appendix C. The individual lab Hg fractions and the other metals front

and back half fractions are reported as mg/dscm.

Total FPM emissions were reported as mg/dscm and gr/dscf.

6.7 Semi-Volatile Organics and Dioxin/Furan Concentration - USEPA Methods 23 and
0010

The D/F emissions were determined in accordance with USEPA Method 23, Determination of
Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans from Municipal Waste
Combustors. The Semi-Volatile Organic Compounds were combined in the same train using the

principles of USEPA SW-846 Test Method 0010: Modified Method 5 Sampling Train.

6.7.1 Sampling Train Setup and Operation

The sampling apparatus contains a glass-lined temperature-controlled probe equipped with a Type
S Pitot tube and a sharp-edged stainless-steel buttonhook nozzle. The exit of the probe was
connected to a high-efficiency glass fiber filter supported in a glass-filter holder inside an oven
heated to 248°F = 25°F (as measured by an in-gas thermocouple at the filter exit). The exit of the

filter holder was connected to a water-jacketed condenser followed by a water-jacketed packed
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column of adsorbent material (XAD-2) and a knock-out impinger followed by a series of four full-
sized impingers. The condenser and XAD-2 trap were continually cooled with a water circulating
pump inserted in the ice bath and tubing leading to the two glass pieces. Temperature entering the
XAD-2 trap was monitored with an in-gas thermocouple and maintained at a temperature below
68°F. The knockout impinger was empty and the second and third impingers each contained 100
milliliters (ml) of deionized water. The fourth impinger was empty and the fifth impinger

contained a pre-weighed amount of silica gel.

The impinger train was connected to a commercially available metering system. Prior to sampling,

the dry gas meter was calibrated utilizing the procedures detailed in USEPA Method 5.

The sample train was assembled, allowed to reach operating temperature, and leak checked by
plugging the nozzle with a rubber septum and pulling a vacuum of approximately 15" of mercury
(Hg). Sampling did not proceed until an acceptable leak check of less than 0.02 cubic feet per

minute (cfm) was achieved.

6.7.2 Testing Procedures

Once an acceptable leak check was achieved, the sampling train was placed at the first traverse
point and sampling began immediately. The sampling train was operated at an isokinetic rate with
an isokinetic variation greater than 90% and less than 110% (see the non-isokinetic discussion in
Section 6.1). Three runs were performed; each run was at least 180 minutes in duration and had a
minimum sample volume of 140 dry standard cubic feet (DSCF). At the conclusion of each test
run, the sample train was cooled sufficiently, utilizing ambient air or ice, to allow the nozzle to be
plugged with the rubber septum. The sampling train was leak-checked at a vacuum equal to or

greater than the maximum value reached during sampling.

6.7.3 Sample Recovery

Container 1 — The filter was removed from the filter holder and placed in a labeled glass petri dish

and sealed with Teflon® tape.
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Adsorbent Module — The module was removed for the sample train, sealed with Teflon® tape, and

labeled. The module was stored on ice for transport to the laboratory.

Container 2A — Material in the nozzle, probe, front and back halves of the filter holder, impingers
and connecting glassware was quantitatively rinsed with acetone. Acetone rinses were performed
a minimum of 3 times. The volume of each rinse was added to Container No. 2, an amber glass
sample bottle. The contents of Container 2 were sealed and submitted to the laboratory for Method
23 analysis. A methylene chloride rinse followed the acetone rinse, and was added to the same

Container No. 2A.

Container 2B — Material in the probe, nozzle, probe fitting, probe liner, and front half of the filter
holder by was washed with methanol/methylene chloride (1:1 v/v), and collecting into a glass
container. Rinses were performed a minimum of 3 times. The volume of each rinse was added to
Container No. 2B, an amber glass sample bottle. The contents of Container 2B were sealed and

submitted to the laboratory for Method 0010 analysis.

Container 3 — Material in the nozzle, probe, both halves of the filter holder, impingers and
connecting glassware was quantitatively rinsed with toluene three times. The volumes of these
rinses were recorded and stored in an amber glass sample bottle designated as Container 3. As

permitted, the toluene rinse was combined at the laboratory with the acetone rinse.

Container 4 — The volume of condensate collected in the condensate knockout section of the
organic module was measured to within +1 mL by using a graduated cylinder and transferred to a
prelabeled glass sample container 4. Any liquid in the back half of the filter housing and the

condenser section was also added to the condensate knockout-trap catch.

Container 5 -- All sampling train components located between the high-efficiency glass- or quartz-
fiber filter and the first wet impinger or the final condenser system were rinsed with
methanol/methylene chloride (1:1 v/v) and the rinses combined. This rinse shall be separated from
the condensate. The contents of Container 5 were sealed and submitted to the laboratory for

Method 0010 analysis.
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Impinger Contents — The impinger contents were measured to within 1 ml, utilizing a graduated
cylinder, and discarded. The volume was recorded to calculate moisture content of the effluent

gas.

Silica Gel — The silica gel was transferred to the original container and weighed to the nearest + 0.5

gram (g).

All samples were maintained at 39°F or lower and protected from light. Each fraction was
recorded on the sample chain of custody and transported to the laboratory for analysis, along with
one complete blank sample train.  The polychlorinated dibenzodioxins (PCDD) and
polychlorinated dibenzofurans (PCDF) were extracted from the sample, separated by high-
resolution gas chromatography, and measured by high-resolution mass spectroscopy. Analytical

results are included in Appendix C.

6.8 Toluene Organic Soluble Emissions — Modified USEPA Method 315

Toluene Soluble Organic (TSO) emissions were determined by using a Modified Method 315,
Determination of Particulate and Methylene Chloride Extractable Matter (MCEM) From Selected
Sources, but substituting the collection reagent from methylene chloride to toluene. = USEPA
Method 5 was also run concurrent with this method, but because separate USEPA Method 5/29
and 5/202 samples were also conducted, PM results from the 315 train are not reported. The
sampling apparatus contained a glass-lined temperature-controlled probe equipped with a Type S
Pitot tube and a sharp-edged glass button-hook nozzle. The exit of the probe was connected to a
high-efficiency glass-fiber filter supported in a glass filter holder inside an oven heated to 248°F
+ 25°F, as measured by an in-line thermocouple. The exit of the ﬁlter holder was connected to a
modified Greenburg-Smith impinger, followed by a Greenburg-Smith standard tip impinger, and
then by two more modified Greenburg-Smith impingers. The first and second impingers each
contained 100 ml of deionized water, the third impinger was empty, and the fourth impinger

contained a known mass of silica gel.

Sampling was performed at an isokinetic rate with an isokinetic variation greater than 90% and
less than 110% (see the non-isokinetic discussion in Section 6.1). The sampling train was leak

checked before and after each test run and operated according to the procedures detailed in USEPA
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Method 5. Each test run was 180 minutes in duration. Three test runs were performed at the

quench tower.

The PM was recovered according to USEPA Method 5 procedures, but as stated was not reportéd
for this sampling train. The acetone rinse was evaporated to dryness, desiccated, and weighed to
a constant weight. The filter was desiccated and weighed to a constant weight. Laboratory data
including data from Maxxam Analytics is located in Appendix D. It should be noted that Maxxam
Analytics’ results use the abbreviation of DCM for methylene chloride, the standard solvent, when
the results are actually for toluene. TSO emissions are then determined by adding a toluene rinse
of the probe and filter holder, extracting the condensable hydrocarbons collected in the impinger
water, adding an acetone rinse followed by a toluene rinse of the sampling train components after
the filter and before the silica gel impinger, and determining residue gravimetrically after
evaporating the solvents. Laboratory data can be found in Appendix C. Emissions are reported
on a mg/dscm basis. Note: As stated in Section 6.1, toluene blank concentrations were greater
than allowed by the method for methylene chloride and Montrose evaluated how best to subtract
a representative toluene blank. The method blanks of the toluene were high and had values that
were greater than 100% of the reported front-half filter sample results and up to 95% of the
reported front-half solvent rinse sample results. Because of concerns about the high toluene
residue after evaporation biasing sample results high, the full reagent cleanup or lab internal
extraction blank mass rate was subtracted (by prorating volume of blank versus volume of toluene
used in each sample fraction) from each sample fraction to avoid over reporting of TSO. The
toluene filter extractable blank 90% upper confidence interval of 9.29 mg of residue is 36 times
the Method 315 acceptable methylene chloride blank value of 0.26 mg of residue. This suggests
the use of toluene extraction solvent to be the cause of the high bias residue results. The toluene
laboratory processed blank of 5.8 mg of residue is more than 11 times the methylene chloride
laboratory processed blank of <0.5 mg of residue. This again, would suggest the use of the toluene
extraction solvent to be the cause of the high bias residue results. A copy of a report provided by
Maxxam Analytics, dated March 24, 2017, is included in Section 9 and documents the unusually
high level of toluene blank contamination. The toluene filter extraction blank and the toluene
laboratory processed blank that were processed through the filtration apparatus, are extremely

elevated and add significant high bias to the results which can support regarding the Modified
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Method 315 results with the non-standard toluene solvent, to be highly suspect and probably
invalid. Assumptions and laboratory and/or cleanup toluene used in each fraction are shown in

Appendix B excel run sheets.

6.9 Formaldehyde Emissions — USEPA Method 316

Formaldehyde emissions were determined by using Method 316, Sample and Analysis for
Formaldehyde Emissions from Stationary Sources in the Mineral Wool and Wool Fiberglass

Industries.

6.9.1 Sampling Train Setup and Operation

The sampling apparatus contains a glass-lined temperature-controlled probe equipped with a Type
S Pitot tube and a sharp-edged stainless-steel buttonhook nozzle. The exit of the probe was
connected to a series of impingers. The first (modified Greenburg-Smith) and second impingers
(Greenburg-Smith) were filled with 100mL high purity water. The third impinger (modified
Greenburg-Smith) was empty and the fourth impinger was contained a pre-weighed amount of

silica gel.

6.9.2 Testing Procedures

Once an acceptable leak check was achieved, the sampling train was placed at the first traverse
point and sampling began immediately. The sampling train was operated at an isokinetic rate with
an isokinetic variation greater than 90% and less than 110% (see the non-isokinetic discussion in
Section 6.1). Gaseous and particulate pollutants were withdrawn isokinetically from the source
and collected in high purity water, as qualified by the non-isokinetic discussion in Section 6.1. At
the conclusion of each test run, the sample train was cooled sufficiently, utilizing ambient air or
ice, to allow the nozzle to be plugged with the rubber septum. The sampling train was leak-
checked at a vacuum equal to or greater than the maximum value reached during sampling. Each
test run was 120 minutes in duration and collected a minimum of 35 dry standard cubic feet. Three

test runs were performed at the Quench Tower.

6.9.3 Sample Recovery

Container 1 — Probe and Impinger Catches. All surfaces to which the sample was exposed

(including the probe nozzle, probe fitting, probe liner, first three impingers, and impinger
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connectors) were rinsed with up to 400 mL of water and added to Container #1.Then, using a
graduated cylinder, the volume of the solution in the first three impingers was measured to the
nearest 0.5g, and recorded. The combined impinger solution from the graduated cylinder was
transferred the same storage container as the water rinse. The container was put on ice during the

entire time from collection until shipment to lab.

Container 2 — Once a test series, a sample blank of the same volume as Container 1 was prepared

and handled as described above.

Silica Gel — The silica gel was transferred to the original container and weighed to the nearest + 0.5

gram (g).

The high purity water containing formaldehyde was analyzed using the modified pararosaniline

method.

6.10  Speciated Volatile Organic HAPs — SW-846 Method 0031

Speciated Volatile Organic Compound emissions were determined by using SW-846 Method 0031

6.10.1 Testing Procedures

Method 0031 employs a sampling module, a glass lined heated probe, and meter box to withdraw
a nominal 20 liter sample of effluent gas containing volatile organic compounds from a stationary
source at a flow rate of 0.5 L/min, using a glass-lined probe heated to 130 = 5°C and a sampling
method for volatile organic compounds (SMVOC) train. The gas stream is cooled to 20°C by
passage through a water-cooled condenser and volatile organic compounds are collected on a set
of sorbent traps (Tenax®-GC/Tenax®- GC/Anasorb®-747). Liquid condensate was collected in
an impinger placed between the two Tenax®- GC traps and the Anasorb®-747 trap. The first and
second traps contained 1.6 g of Tenax®-GC each and the third trap (back trap) contained 5.0 g of
Anasorb®-747. 3 sets of traps and condensate were collected every 40 minutes of sampling time,
with each set collecting approximately 20 liters of sample. A leak check of the system was
performed prior to starting with an acceptable leak rate of 4% of the sample rate allowed. The

probe was placed at a centrally located point in the quench tower. Flows and moistures were run
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concurrently in a separate train to determine mass emission rates. A post-test leak check was

performed at the highest recordable vacuum during the test.

6.10.2 Sample Recovery

Upon finishing each 40 minute sample set, the tubes were sealed and placed in a teller bag and put
on ice for shipment to the lab. The condensate was recovered by transferring any liquid contained
in the knock-out trap to a 40-mL VOA vial and rinsing the knock-out trap three times with a
minimum volume of organic-free reagent water and adding the rinses to the VOA vial. The VOA
vial was filled to the top with water to avoid any air bubbles, and then placed on ice for shipment
to the lab. The volatile organic compounds are desorbed from the analytical traps and separated
by temperature-programmed gas chromatography and detected by continuously-scanning low

resolution mass spectrometry (Method 8260).

6.11 Determination of Gaseous Emissions (Continuous Emissions Monitoring)

6.11.1 Sampling System Setup

The sampling system was comprised of a 3/8" heated stainless-steel or Inconel sheathed probe, a
glass-fiber 30 x 100 millimeters (mm) heated filter, a calibration “T”, a heated sample line, a gas
conditioner, a gas distribution manifold, and pollutant specific analyzers. Sampling components
prior to the gas conditioner (i.e., probe, filter, sample line) were heated to maintain temperatures
above the dew point of the exhaust gas. Prior to sampling, the entire system was leak checked by
capping off the end of the sample probe and drawing a vacuum on the entire system. An acceptable
leak check of 0.0 liters per minute (Ipm) at 15" mercury (Hg) vacuum was measured. Data
acquisition was conducted with a multi-channel Yokagawa Model HR MX100 data acquisition |
system (DAS) collecting data continuously at 2-second intervals, then calculating 1-minute

averages from those readings.

6.11.2 Testing Procedures

To the extent practicable, instrument spans were between 20 to 100% of the measured emissions.
At the beginning of each sampling day, an internal calibration error (CE) check was performed; a
zero gas and calibration gases at 40 to 60% of span and 100% of span were introduced to the analyzers.

The internal calibration responses were checked against the known cylinder gas values. The
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difference between the cylinder values and analyzer responses was divided by the span value of the
gas to give the CE. An allowable CE is 2% of analyzer span. Each analyzer demonstrated acceptable
CE at all times.

The CEM system was then placed in a system calibration bias mode. Zero and upscale gases were
introduced at the probe exit to allow evaluation of the sampling line, gas conditioner, and analyzer in
a normal sampling mode. No adjustments to the sampling system were made and the response of
each gas was recorded on the CEM bias sheets. The difference between the sampling system response
in the bias mode minus the analyzer response during the internal calibration check was divided by the
analyzer span value. This calculated value represents the sampling system bias. System bias did

not exceed + 5% for any analyzer at any time.

After each test run was complete, a post-test sampling system bias check was conducted.
No adjustments to the sampling system were made and the response of each gas was recorded on the
CEM bias sheet. The difference between the sampling system response in the bias mode minus the
analyzer response during the internal check was divided by the analyzer span value. This calculated

value represented the sampling system bias and did not exceed £5% for any analyzer at any time.

The responsés from the post-test bias check were compared with those from the pre-test system bias
check. The difference between the post-test and pre-test bias check responses were divided by the
analyzer span value. This value was the amount of drift between the pre-test and post-test bias checks,

and did not exceed £3% for any analyzer at any time.

Emissions data was reported on a parts per million by dry volume (ppmagv) basis.

6.11.3 Carbon Dioxides and Oxygen Determination — USEPA Method 3A

The principles of USEPA Method 3A, Determination of Oxygen and Carbon Dioxide
Concentrations in Emissions from Stationary Sources (Instrumental Analyzer Procedure), were
utilized for the determination of oxygen (O2) and carbon dioxide (COy) for the test program.
A Servomex 1440 Paramagnetic Analyzer was used to determine O> and a Servomex infrared
analyzer was used to continuously measure CO,. Nitrogen (N2) was determined by the difference.
Concentrations of Oz and CO» are reported as %, dry, and are used for molecular weight

determinations for each test run.
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6.11.4 Determination of SO, Emissions — USEPA Method 6C

The principles of USEPA Method 6C, Determination of Sulfur Dioxide Emissions from Stationary
Sources (Instrumental Analyzer Procedure), were used for this test program. A gas sample was
delivered to a Western Research 922 ultraviolet SO; analyzer. Testing of USEPA Method 6C was
done concurrently with USEPA Method 15 testing for H»S.

6.11.5 Determination of Carbon Monoxide Emissions — USEPA Method 10

The principles of USEPA Method 10, Determination of Carbon Monoxide Emissions from
Stationary Sources (Instrumental Analyzer Procedure), were used for this test program. A gas
sample was continuously extracted utilizing the same sampling system as described earlier in this
test plan, and a portion of the sample was conditioned and conveyed to a gas filter correlation

(GFC) non-dispersive infrared (NDIR) TECO Model 48C.

6.11.6 Verification of Gas Dilution System — USEPA Method 205

USEPA Method 205, Verification of Gas Dilution Systems for Field Instrument Calibrations,
utilizing USEPA Protocol gases and an Environics Model 4040 Computerized Gas Dilution
System, were used for select calibration values. The mass flow controller and dilution cylinder
used during the calibrations were documented on the calibration bias data sheets when this

methodology was utilized.

6.12 Hydrogen Sulfide Emissions — USEPA Method 15 GC Methodology

USEPA Method 15, Determination of Hydrogen Sulfide, Carbonyl Sulfide, and Carbon Disulfide
Emissions from Stationary Sources, was used to measure hydrogen sulfide using an on-site direct

gas chromatograph (GC) sampling approach.

A GC with a Flame Photometric Detector (FPD) system consisting of an SRI Model 8610C field
GC with a heated gas sampling valve, column oven and detector was used to quantify hydrogen
sulfide. A separate sample line from the CEMs unit was used for this method. A heated sampling
probe with a heated out-of-stack filter was used to convey the sample to a SO scrubber system
(using Teflon® impingers) that was in place after the heated probe and prior to the unheated
sampling line leading to the GC/FPD detector. A sampling pump was used to continuously purge

the sampling line in between injections.
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Six injections were made each test run. A QA recovery study was performed for by running a
calibration gas standard up through the calibration line which is connected to a “T” at the back of
the sampling probe. The calibration gas traversed through the sampling system in the same manner
that stack gas samples travel, and passed through the heated sample line, the sampling pump, the
SO, scrubber and into the GC detector.

Three sampling runs were performed concurrently with SO2 emission measurements. Laboratory

results of these tests are provided in Appendix C. Emissions are reported on a ppmy basis.

6.13 Hydrogen Chloride, Hydrogen Fluoride and Cyanide —- USEPA Method 320

USEPA Method 320, Vapor Phase Organic & Inorganic Emissions by Extractive FTIR, was used
to measure HCl, HF, and HCN emissions. The FTIR analyzer determines individual
concentrations by measuring the infrared spectrum produced by atomic motion that is unique to
each compound. The FTIR uses an infrared spectral-reference library that has been validated
against the on-line Environmental Protection Agency (EPA) library or against National Institute

for Standards and Technology (NIST) traceable gas mixtures.

6.13.1 Sampling System Setup and Operation

The system was operated by a trained analyst with understanding of the analyzer and operating
methodology. The FTIR sampling system uses the same probe, filter and heated line as the CEM
sampling system. The gas conditioner was placed downstream of the FTIR analyzer, however.
Sampling components prior to the FTIR (i.e., probe, filter, sample line) were heated to 350°F to
prevent condensation. A slipstream sample of exhaust gas was analyzed hot/wet by an MKS
Model 2030 FTIR system gas cell. The analyzer output was recorded on the MKS data acquisition
system (DAS), using MKS’s own MG2000 software package.

Infrared spectrum readings were recorded 64 times each minute continuously during each
60-minute test run. The FTIR analyzer determines individual concentrations for HCI, HF and HCN
by measuring the infrared spectrum produced by atomic motion that is unique to each compound.
The FTIR uses an infrared spectral-reference library that has been validated against the on-line
USEPA library or against National Institute for Standards and Technology (NIST) traceable gas

mixtures.
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6.13.2 Quality Assurance / Quality Control Procedures

A surrogate calibration gas of a certified concentration was used for the quality assurance spikes
and calibration transfer standard (CTS) checks of the FTIR sampling system. Each gas cylinder
contained a known concentration of the tracer gas SF¢ (sulfur hexafluoride) to aid in determination
of the dilution coefficient when performing the spiking procedure. The surrogates used for the

spike recovery checks were as follows:

e Cyanide with SFs tracer for Cyanide (also used as the system CTS)
e Hydrogen Chloride with SFs tracer for HC1 and HF

For the CTS checks, cyanide calibration gas was introduced directly to the gas inlet of the FTIR.
Five independent spectra were recorded for each CTS by first injecting the calibration gas directly
to the back of the instrument for a minimum of 5 spectra readings. This procedure was then
repeated with the gas being delivered at the back of the sampling probe to verify recovery and line
loss of the sampling system. This check was performed prior to the start of sampling, as well as
at the end of each test run. Three independent spectra readings were recorded at 1-minute intervals
for each pre- and post- CTS measurement. Acceptable criteria between the pre- and post-test CTS

were within £+ 5% of the mean value. CTS data is included in Appendix D.

The spike recovery was performed by measuring 5 independent spectra while sampling the stack
gas in its "native" form. Next, a spike gas was introduced at the back of the sampling probe at a
rate of < 10% of the total spike gas flow (this was determined based on the % difference of the
"spiked" SFe¢ concentration versus the instrument-direct SFs concentration). Once the spike
concentration stabilized, 5 independent "spiked" spectra were recorded. This procedure was
alternated between "native" and "spiked" measurements a single time for each of the above noted
spike gases because this method has been proven to work on this source type previously. Spike

recoveries were between 70% and 130% recovery. The spike data is included in Appendix D.

Minimum detection limits (MDLs) were calculated for the compounds by taking a minimum of
5 independent spectra readings while running nitrogen through the entire system. A standard
deviation was calculated for the resulting data set, and an MDL of 3 times the standard deviation
was set. The reportable amount for each compound is the greater of the hourly average or the

MDL for the specific compound.
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6.14 Opacity and Visual Emissions — USEPA Methods 9 and 303

USEPA Method 9, Visual Determination of the Opacity of Emissions From Stationary Sources,
was used to opacity coming from the exhaust quench tower during PM testing events. A certified
observer recorded readings at 15 second intervals for the duration of the PM testing. USEPA
Method 303, Determination of Visible Emissions From By-Product Coke Oven Batteries, was used
to quantify visual emissions during PM testing events. The plant records VE emissions as part of
their regular monitoring, and provided the relevant reports that occurred during the PM testing
events. Results are reported as average % opacity observed during each run for opacity. VE
observations are included in the Method 5/29 section of Appendix B, but are not also included in

the report tables.

6.15 Water Sampling

As part of the ICR, during Quench Testing, simultaneous water samples were collected. Water
samples were collected by Montrose personnel, placed on ice, and sent to Test America for analysis
for the following analysis: cyanides, fluorides and chlorides, sulfides, total dissolved solids,
selected volatile organic compounds, PCDD-PCDF, PAHs and selected semi-volatile organic
compounds, and total metals. Three sets of water samples were collected in triplicate, and matched
up to the appropriate air sampling method for collection times. The test runs were spaced out so
that the first and last runs were greater than 20 quenches as required by the ICR. Collection of the
water samples occurred in a trough that funneled the quench car run-off, and collected at a point
just before makeup water was added to the runoff. Lab results are included as a CD insert to

Appendix C due to the size of the laboratory reports.

6.16  Quality Assurance/Quality Control

The following field equipment calibrations are contained in Appendix D:

Pitot and Thermocouple
Nozzle

Dry gas meter and orifice
Interference data

NOx converter check
Calibration gas certificates
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USEPA Method 205 verification

USEPA Method 320 QA checks

Qualified Source Testing Individual (QSTI) certifications
Opacity Observer Certification

6.17 Calculations

Emission calculations were completed by using a computer spreadsheet format. The results of
each pertinent parameter are detailed on a spreadsheet for each sampling run and provided in
Appendix B. A sample calculation for one complete test run of each parameter is included in

Appendix E.

7 TEST RESULTS
Test results for the Quench Tower are contained in the following tables:

Table 1 — Total Particulate Matter Test Results
Table 2 — Filterable Particulate Matter Test Results (Opacity and VE included)
Table 3 — Metal Test Results

Table 4 —Dioxin/Furan Test Results

Table 5 — Semi-Volatile Organic Test Results

Table 6 — Toluene Soluble Organic Test Results
Table 7 — Formaldehyde Test Results

Table 8 — Speciated Volatile Organic Compounds
Table 9 — Gaseous Emissions Test Results

Table 10 — Acidic Gas Emission Test Results

Table 11 — Quench Tower Water Samples

Table 12 — Static Process Data (not test run specific)
Table 13 — Table Nomenclature.

8 CONCLUSION

The ICR test program has been conducted for ArcelorMittal Monessen LLC on the Quench Tower
at their Monessen Coke Plant on October 25-November 2, 2016. Test results represent data that is

considered to be representative of the emissions at the prevailing operating conditions.

To the best of Montrose’s knowledge, this source test report has been checked for completeness
and the results contained herein are accurate, error-free, and representative of the actual emissions

measured during testing.
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9 MAXXAM ANALYTICS’ MODIFIED METHOD 315 (TSO) CONTAMINATION

Please see the following page for correspondence from Maxxam Analytics regarding the modified
Method 315 (TSO) Contamination.

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 iCR Test Program\Reports\Quench Tower StackMCR Quench Tower Test report 4.12.17.docx




ArcelorMittal Monessen Quench Tower ICR Test Report 16-167 Page 35 of 537

]
Office 905817 5700

maxxam.ca MAXXAM ANALYTICS
M a \\ a I I I 6740 Campobello Rd Toll Free 800 563 6266

A Bureau V}ritas Group Company Mississauga, ON L5N 2L8 Fax 905817 5777
.

March 24, 2017

William Cowell Montrose Air Quality Services
Re:  Coke ICR Modified Method 315 Blanks - Methylene Chloride Modified to Toluene
Dear William;

The Coke industry received a Clean Air Act Section 114 Information Collection Request (Coke
ICR) on April 4, 2016 from US EPA to conduct emissions testing at facilities across the US. The
emissions testing required to be conducted by this Coke ICR included a Method 315 (Particulate
and Methylene Chloride Extractable Matter (MCEM)), except that USEPA specifically required
that the standard method extraction solvent of methylene chloride be substituted with the use
of toluene to determine emissions of Toluene Soluble Organics (TSO).

Based on a review of the field and lab results, the Method 315 TSO results added uncertainty
due to USEPA’s required deviation of switching from methylene chloride to toluene.
Information was requested from Maxxam to clearly describe how TSO concentrations were
derived including properly labeled references of each number with units used in the
calculations, all assumptions and estimations used in the calculations and details on the
determination of all blank values. The ultimate objective is to enable a third party to review the
results, documentation and calculations to independently verify the results, the blanks and the
blank corrected results.

1. Toluene Filter Extractable Blanks
Per our ongoing discussions during January - March, Maxxam performed analysis of three (3)
filter blanks according to EPA Method 315 section 11.2.1.2, using toluene as the extraction
solvent instead of methylene chloride, as required by USEPA’s modification of the standard
Method 315. An example of an unused probe filter used for this blank determination is shown
in Figure 1. In total, 130 ml of toluene was used to extract and rinse each filter during the
extraction procedure.

After the toluene was used to extract and rinse each filter, the toluene was passed through an
Ahlin filter, glass wool and a fixed porous glass frit as shown in Figure 2, Filtration Apparatus.
These three toluene filter extractable blank results were 4.9, 9.6 and 7.1 mg of residue. The
mean blank result was 7.20 mg of residue. Based on USEPA’s SW-846 Chapter 9 statistical
analysis, the 90% upper confidence interval of these blanks was determined to be 9.29 mg of
residue, as illustrated in the table below. The upper confidence interval would be the
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conservative value to represent the impact of the background contamination of the unused
probe filter, laboratory toluene and filtration apparatus.

‘Method 315 Toluene Filter Extractable Blanks

Sample | Blank Result | Units Statistic Value | SqRt
1 49| mg Population 3.00] 1.73
2 9.6] mg Mean 7.20
3 7.1 mg Std Dev 1.92
Std Error 1.11
tvalue 1.89
90 % Upper Confidence Interval 9.29] mg

EPA Method 315 states that a methylene chloride blank value less than 1.5 ppm, by weight,
residue is acceptable. Using the sample volume above, 130 ml sample x 1.33 g/m! methylene
chloride density x 1000 mg/g conversion = 172,900 mg, the acceptable residue would be
1.5x10°® x 172,900 mg sample = 0.26 mg of residue.

The toluene filter extractable blank 90% upper confidence interval of 9.29 mg of residue is 36
times the Method 315 acceptable methylene chloride blank value of 0.26 mg of residue. This
suggests the use of toluene extraction solvent to be the cause of the high bias residue results.

2. lLaboratory Processed Blanks — Toluene (non-standard) vs Methylene Chloride
(standard)

Maxxam also conducted a toluene laboratory processed blank that had a value of 5.8 mg of
residue. This blank did not involve an unused probe filter, but did include 100 ml of Toluene
that was processed using the same filtration apparatus procedure as used for the toluene filter
extractable blank and included the Ahlin filter, glass wool and a fixed porous glass frit as shown
in Figure 2. The 5.8 mg of residue detected in the toluene laboratory processed blank indicates
background contamination from the toluene and filtration apparatus. The filtration apparatus
glassware used to filter the samples was washed and solvent rinsed with methanol prior to the
extraction and filtration.

Prior to the USEPA modification of Method 315 for the Coke ICR, methylene chloride was the
standard extraction solvent used. Based on historical Method 315 analysis conducted by
Maxxam using methylene chloride, all the laboratory processed blanks were reported to be
<0.5 mg of residue in 2008, 2010 and 2016.

The toluene laboratory processed blank of 5.8 mg of residue is more than 11 times the

methylene chloride laboratory processed blank of <0.5 mg of residue. This again, would suggest
the use of the toluene extraction solvent to be the cause of the high bias residue results.

Success Through Science®



ArcelorMittal Monessen Quench Tower ICR Test Report 16-167 Page 37 of 537

Ma)&am

A Bureau Veritas Group Company
[ ] /

3. Technical Laboratory Findings
This laboratory evaluation concludes that the use of toluene (instead of methylene chloride as
the extraction solvent of the filter and probe rinse) has resulted in significantly elevated toluene
filter extraction blanks and toluene laboratory processed blank results that cannot be related to
the sampled sources and must be considered when attempting to report the actual Method
315 values.

Please feel free to contact me if you have further questions or concerns.
Thank you,

%} 1
Susan Bigg

Sr. QA Manager
905-817-5700 ext 4049
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Figure 1 Method 315 Filter

Apex Instruments Glass Microfiber Filter Media 82.6 mm diameter GF-3E
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Figure 2 Filtration Apparatus
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Table 1. Total Particulate Matter Emission Test Results Summary, Quench Tower Stack

ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania
Test Data Run 1 Run 2 Run 3 Average
Date Oct. 27-28, 2016 Oct. 28,2016 Oct. 31,2016
Start Time 9:17 PM 6:33 AM 9:37 AM
End Time 5:50 AM 2:33 PM 7:15 PM
Test Duration (minutes) 120 120 120
Flow Rate (ACFM)' 931,712 951,239 953,451 945,467
Flow Rate (SCFM)’ 768,554 771,155 779,111 774,940
Flow Rate (DSCFM)' 613,334 630,280 630,201 624,605
Sample Volume (DSCF) 51.290 53.234 53.837 52.787
Oxygen (Oy) (dry volume %) 20.64 20.82 20.79 20.75
Carbon Dioxide (CO,) (dry volume %) 0.05 0.03 0.11 0.06
Water Vapor (H,0) (volume %) 20.20 18.90 19.11 19.40
Stack Temperature °F) 171.6 174.9 177.5 174.7
Percent of Isokinetic Sampling (%) 2 101.3 102.3 103.4 102.3
Process Data
ID #s of Ovens Pushed/Charged See Appendix A
# of Ovens Pushed during test 26 30 34 30
Average coking time per oven(s) tested (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,432 2,432 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 301.6 348 394.4 348.0
COG generated during test (mmscf) 5.76 5.39 6.49 5.88
COG burned in boilers during test (mmscf) 1.53 1.43 1.72 1.56
COG bumed in batteries during test (mmscf) 3.34 3.13 377 341
Results
Total Particulate Matter (Method 5 & 202)
Total Particulate Mass (m,) (mg) 355 170.4 65.2 90.4
Emission Concentration (mg/dscm) 24.4 113.1 42.8 60.1
Filterable Particulate Matter (Method 5)
Total Particulate Mass (m,) (mg) 23.1 158.8 56.1 79.3
Emission Concentration (mg/dscm) 15.9 105.3 36.8 52.7
Condensable Particulate Matter (Method 202)
Condensable Inorganic Particulate (Uncorrected) (mg) 7.56 9.40 8.11 8.36
Condensable Inorganic Concentration (Uncorrected) (mg/dscm) 5.21 6.23 5.32 5.59
Condensable Organic Particulate (Uncorrected) (mg) 5.40 2.85 1.55 327
Condensable Organic Concentration (Uncorrected) (mg/dscm) 3.72 1.89 1.02 2.21
Blank Corrected Total Condensable Mass (mg) 12.4 11.6 9.1 11.0
Emission Concentration (mg/dscm) 8.51 7.73 5.94 7.39

! Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process having constantly

decreasing velocities over time, however, emission rates were not calculated or presented in this table.

? See the non-isokinetic discussion in Section 6.1
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Table 2. Filterable Particulate Matter Test Results, Quench Tower Stack
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Test Data Run 1 Run 2 Run 3 Average
Date Oct. 27-28,2016 October 28, 2016 Oct. 31,2016

Start Time 9:17PM 6:33 AM 9:37 AM

End Time 5:50 AM 2:33 PM 7:15PM

Duration (minutes) 120 120 120

Flow Rate (ACFM)' 972,268 957,215 961,005 963,496
Flow Rate (SCFM)’ 798,697 777,552 782,606 786,285
Flow Rate (DSCFM)' 662,434 637,286 634,333 644,684
Sample Volume (DSCF) 82.151 79.712 78.387 80.083
Oxygen (dry volume %) 20.64 20.82 20.74 20.74
Carbon Dioxide (dry volume %) 0.05 0.03 0.08 0.06
Water Vapor (volume %) 17.06 18.04 18.95 18.02
Stack Temperature (°F) 174.2 177.4 177.5 176.4
Percent of Isokinetic Sampling (%) 102.5 103.4 102.1 102.7

Process Data

ID #'s of Ovens Pushed/Charged See Appendix A

# of Ovens Pushed during test 26 30 34 30
Average coking time per oven(s) tested  (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,432 2,432 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 301.6 348 3944 348.0
COG generated during test (mmscf) 5.76 5.39 6.49 5.88
COG bumed in boilers during test (mmscf) 1.53 1.43 1.72 1.56
COG burned in batteries during test (mmscf) 3.34 3.13 3.77 341
Results

Particulate Results -- by USEPA Method 5 front-half only

Mass Collected (mg) 252.0 40.9 514.0 269.0
Emission Concentration (mg/dscm) 108.3 18.1 231.6 119.3
Opacity Results

Average Opacity (%) 0.00 0.00 0.00 0.00

!'Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process having
constantly decreasing velocities over time, however, emission rates were not calculated or presented in this table.

2 See the non-isokinetic discussion in Section 6.1
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Table 3. Metal Test Results, Quench Tower Stack
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Test Data Run 1 Run2 Run 3 Average
Date Oct. 27-28, 2016 Oct. 28,2016 Oct. 31, 2016

Start Time 9:17 PM 6:33 AM 9:37 AM

End Time 5:50 AM 2:33 PM 7:15 PM

Duration (minutes) 120 120 120

Flow Rate (ACFM)' 972,268 957,215 961,005 963,496
Flow Rate (SCFM)I 798,697 777,552 782,606 786,285
Flow Rate (DSCFM)' 662,434 637,286 634,333 644,684
Sample Volume (DSCF) 82.15 79.71 78.39 80.08
Oxygen (dry volume %) 20.64 20.82 20.74 20.74
Carbon Dioxide (dry volume %) 0.05 0.03 0.08 0.06
Water Vapor (volume %) 17.06 18.04 18.95 18.02
Stack Temperature (°F) 174.2 1774 177.5 176.4
Percent of Isokinetic Sampling (%)* 102.5 103.4 102.1 102.7

Process Data

ID #'s of Ovens Pushed/Charged See Appendix A

# of Ovens Pushed during test 26 30 34 30
Average coking time per oven(s) tested (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,432 2,432 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 301.6 348 394.4 348.0
COG generated during test (mmscf) 5.76 5.39 6.49 5.88
COG bumed in boilers during test (mmscf) 1.53 1.43 1.72 1.56
COG burned in batteries during test (mmscf) 3.34 3.13 3.77 341
Results

Mercury

Emission concentration (1B Fraction) (mg/DSCM) < 2.32E-05 < 1.33E-05 < 1.35E-05 < 1.67E-05
Emission concentration (2B Fraction) (mg/DSCM) < 1.12E-04 < 1.59E-04 < 1.58E-04 < 1.43E-04
Emission concentration (3B Fraction) (mg/DSCM) < 1.07E-05 < 1.02E-05 <  1.04E-05 < 1.04E-05
Emission concentration (3C Fraction) (mg/DSCM) 2.67E-05 2.22E-05 1.94E-05 2.27E-05
Antimony

Emission Concentration Front-Half (mg/DSCM) < 8.60E-04 < 8.86E-04 9.46E-04 < 8.97E-04
Emission Concentration Back-Half (mg/DSCM) < 1.72E-04 < 1.77E-04 <  1.80E-04 < 1.76E-04
Arsenic

Emission Concentration Front-Half (mg/DSCM) 8.00E-03 1.18E-02 1.22E-02 1.06E-02
Emission Concentration Back-Half (mg/DSCM) 4.26E-04 4.12E-03 1.92E-03 2.16E-03
Beryllium

Emission Concentration Front-Half (mg/DSCM) < 2.15E-04 < 222E-04 < 2.25E-04 < 2.21E-04
Emission Concentration Back-Half (ing/DSCM) < 4.30E-05 <  4.43E-05 <  4.51E-05 < 4.41E-05
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Test Data Run 1 Run 2 Run 3 Average
Cadminum

Emission Concentration Front-Half (mg/DSCM) 2.15E-04 2.22E-04 2.25E-04 < 2.21E-04
Emission Concentration Back-Half (mg/DSCM) 4.30E-05 4.43E-05 4.51E-05 < 4.41E-05
Chromium

Emission Concentration Front-Half (mg/DSCM) 6.53E-03 1.51E-03 1.76E-02 8.54E-03
Emission Concentration Back-Half (mg/DSCM) 5.63E-02 1.11E-03 2.90E-03 2.01E-02
Cobalt

Emission Concentration Front-Half (mg/DSCM) 4.00E-04 2.35E-04 6.58E-04 4.31E-04
Emission Concentration Back-Half (mg/DSCM) 9.33E-04 1.33E-04 9.46E-05 3.87E-04
Lead »

Emission Concentration Front-Half (mg/DSCM) 4.60E-03 3.81E-03 4.01E-03 4.14E-03
Emission Concentration Back-Half (mg/DSCM) 7.87E-04 3.41E-04 3.78E-04 5.02E-04
Manganese

Emission Concentration Front-Half (mg/DSCM) 5.42E-02 2.97E-03 2.14E-02 2.62E-02
Emission Concentration Back-Half (mg/DSCM) 4.56E-02 5.85E-03 5.95E-02 3.70E-02
Nickel

Emission Concentration Front-Half (mg/DSCM) 4.99E-03 1.82E-03 1.45E-02 7.10E-03
Emission Concentration Back-Half (mg/DSCM) 2.91E-02 1.13E-03 5.45E-03 1.19E-02
Selenium

Emission Concentration Front-Half (mg/DSCM) 2.15E-03 2.22E-03 2.25E-03 < 2.21E~03
Emission Concentration Back-Half (mg/DSCM) 2.54E-03 1.55E-03 1.40E-03 1.83E-03

! Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process
having constantly decreasing velocities over time, however, emission rates were not calculated or presented in this table.

2 See the non-isokinetic discussion in Section 6.1
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Table 4. Dioxin/Furan Test Results, Quench Tower Stack
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Test Data Run1 Run 3 Run 4 Average
Date Oct. 27,2016 Nov. 1, 2016 Nov. 1-2,2016

Start Time 3:29 AM 10:32 AM 11:41 PM

End Time 4:40 PM 10:28 PM 1:03 PM

Test Duration (minutes) 180 180 180

Flow Rate (ACFM)' 966,435 968,835 936,771 957,347
Flow Rate (SCFM)! 780,523 784,756 765,950 777,076
Flow Rate (DSCFM)' 655,517 673,374 640,871 656,587
Sample Volume (DSCF) 159.4 161.7 156.4 159.2
Oxygen (dry volume %) 20.42 20.82 20.69 20.64
Carbon Dioxide (dry volume %) 0.06 0.16 0.11 0.11
Water Vapor (volume %) 16.02 14.19 16.33 15.51
Stack Temperature (°F) 176.7 178.4 1724 175.8
Percent of Isokinetic Sampling (%) 2 98.4 97.2 98.8 98.1

Process Data

ID #'s of Ovens Pushed/Charged See Appendix A

Ovens Pushed during test # 48 45 46 46.3
Average coking time per oven(s) tested (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,432 2,431 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 556.8 522 533.6 5375
COG generated during test (mmscf) 8.89 8.04 9.01 8.65
COG burned in boilers during test (mmscf) 2.36 2.14 2.39 2.30
COG burned in batteries during test (mmscf) 5.16 4.67 5.23 5.02
Results

Dioxins and Furans

TEF Mass Collected (ng) < 0.019 < 0.016 < 0.016 < 0.017
TEF Emission Concentration (ng/mJ) < 0.004 < 0.003 < 0.004 < 0.004
2,3,7,8-Tetrachlorodibenzo-p-Dioxin

(raw pg/m3) < 7.1E-07 < 7.4E-07 < 1.0E-06 < 8.3E-07

(TEF pgml) < 7.1E-07 < 7.4E-07 < 1.0E-06 < 8.3E-07
1,2,3,7,8-Pentachlorodibenzo-p-Dioxin

(raw ug/m3) < 1.2E-06 < 9.4E-07 < 9.5E-07 < 1.0E-06

(TEF ugms) < 6.2E-07 < 4.7E-07 < 4.7E-07 < 5.2E-07
1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin

(raw pg/m®) < 8.0E-07 < 7.0E-07 <  BBE07 < 79E-07

(TEF pg#mz ) < 8.0E-08 < 7.0E-08 < 8.8E-08 < 7.9E-08
1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin

(raw p.g/m3) 2.4E-06 2.5E-06 < 8.8E-07 < 2.0E-06

(TEF pg/ms) 2.4E-07 2.5E-07 < 8.8E-08 < 2.0E-07
1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin

(raw p.g/m3) 2.9E-06 3.6E-06 1.2E-06 2.6E-06

(TEF p.g/m3) 2.9E-07 3.6E-07 1.2E-07 2.6E-07
1,2,3,4,6,7,8-Heptachlorodibenzo-p-Dioxin

(raw pg/m’) 6.4E-05 4.7E-05 1.1E-05 4.1E-05

(TEF pg/mS) 6.4E-07 4.7E-07 1.1E-07 4.1E-07
2,3,7,8-Tetrachlorodibenzofuran

(raw pg/m3 ) 8.4E-06 1.6E-06 6.9E-06 5.6E-06

(TEF pg/m3) 6.4E-07 1.6E-07 6.9E-07 4.9E-07
1,2,3,7,8-Pentachiorodibenzofuran

(raw p.g/m’) < 9.7E-07 < 9.6E-07 < 9.9E-07 < 9.8E-07

(TEF pg/mS) < 4.9E-08 < 4.8E-08 < 5.0E-08 < 4.9E-08
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Test Data Run 1 Run 3 Run4 Average
2,3,4,7,8-Pentachlorodibenzofuran

(raw pg/m®) < 9.7E-07 < 9.6E-07 < 9.9E-07 < 9.8E-07

(TEF pg/m’) < 4.9E-07 < 4.8E-07 < 5.0E-07 < 4.9E-07
1,2,3,4,7,8-Hexachlorodibenzofuran

(raw pg/m’) 1.7E-06 < 9.0E-07 < 8.6E-07 < 1.1E-06

(TEF pg/m®) 1.7E-07 < 9.0E-08 < 8.6E-08 < 1.1E-07
1,2,3,6,7,8-Hexachlorodibenzofuran

(raw pg/m’) < 64E07 < 8.5E-07 < 84E07 < 78E07

(TEF pg/m?) < 6.4E-08 < 8.5E-08 < 8.4E-08 < 7.8E-08
2,3,4,6,7,8-Hexachlorodibenzofuran

(raw pg/m®) 8.6E-07 < 94E-07 < 9.0E-07 < 9.0E-07

(TEF pg/m’) 8.6E-08 < 9.4E-08 < 9.0E-08 < 9.0E-08
1,2,3,7,8,9-Hexachlorodibenzofuran

(raw pg/m’) < 73E-07 < 9.8E-07 < 95E-07 < 89E-07

(TEF pg/m’) < 7.3E-08 < 9.8E-08 < 9.5E-08 < 8.9E-08
1,2,3,4,6,7,8-Heptachlorodibenzofuran

(raw pug/m’) 4.4E-06 1.8E-06 8.8E-07 2.4E-06

(TEF pg/m?) 4.4E-08 1.8E-08 8.8E-09 2.4E-08
1,2,3,4,7,8,9-Heptachlorodibenzofuran

(raw pg/m®) < 8.6E-07 < 7.6E-07 < 7.0E-07 < 7.8E-07

(TEF ug/m®) < 8.6E-09 < 7.6E-09 < 7.0E-09 < 7.8E-09

!Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process having
constantly decreasing velocities over time, however, emission rates were not calculated or presented in this table.
% See the non-isokinetic discussion in Section 6.1
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Table 5. Semi-Volatile Organic Test Results, Quench Tower Stack
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Test Data Run 1 Run3 Run 4 Average
Date Oct. 27,2016 Nov. 1, 2016 Nov. 1-2, 2016
Start Time 3:29 AM 10:32 AM 11:41 PM
End Time 4:40 PM 10:28 PM 1:03 PM
Test Duration (minutes) 180 180 180
Flow Rate (ACFM)l 966,435 968,835 936,771 957,347
Flow Rate (SCFM)l 780,523 784,756 765,950 777,076
Flow Rate (DSCFM)l 655,517 673,374 640,871 656,587
Sample Volume (DSCF) 1559.4 161.7 156.4 159.2
Oxygen (dry volume %) 20.42 20.82 20.69 20.64
Carbon Dioxide (dry volume %) 0.06 0.16 0.11 0.11
Water Vapor (volume %) 16.02 14.19 16.33 15.51
Stack Temperature (°F) 176.7 1784 172.4 175.8
Percent of Isokinetic Sampling (%) 2 98.4 97.2 98.8 98.1
Process Data
ID #'s of Ovens Pushed/Charged See Appendix A
Ovens Pushed during test @ 48 45 46 46.3
Average coking time per oven(s) tested (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,432 2,431 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 556.8 522 533.6 5375
COG generated during test (mmscf) 8.89 8.04 9.01 8.65
COG burned in boilers during test (mmscf) 2.36 2.14 2.39 2.30
COG burned in batteries during test (mmscf) 5.16 4.67 523 5.02
Results
Semi-Volatiles
Acenaphthene
Mass Collected (ng) 30.0 36.0 24.0 30.0
Emission Concentration (mg/mz) 0.0066 0.0079 0.0054 0.0066
Acenaphthylene
-Mass Collected (ng) 69.0 37.0 20.0 12,0
Emission Concentration (mg/ms) 0.0153 0.0081 0.0045 0.0093
Anthracene
Mass Coilected (ng) 33.0 27.0 20.0 26.7
Emission Concentration (mg/m®) 0.0073 0.0059 0.0045 0.0059
Benz[a]anthracene
Mass Collected (ng) 20.0 20.0 20.0 20.0
Emission Concentration (mg/ms) 0.0044 0.0044 0.0045 0.0044
Benzo|a]pyrene
Mass Collected (ug) 20.0 20.0 20.0 20.0
Emission Concentration (mg/mS) 0.0044 0.0044 0.0045 0.0044
Benzo[b]fluoranthene
Mass Collected (ug) 20.0 20.0 20.0 20.0
Emission Concentration (ing/m’) 0.0044 0.0044 0.0045 0.0044
Benzo[g,h,i]perylene
Mass Collected (ng) 20.0 20.0 20.0 20.0
Emission Concentration (mg/m’®) 0.0044 0.0044 0.0045 0.0044
Benzo[Kk]fluoranthene
Mass Collected (ug) 20.0 20.0 20.0 20.0
Emission Concentration (mg/m®) 0.0044 0.0044 0.0045 0.0044
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Table 5. Semi-Volatile Organic Test Results, Quench Tower Stack
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Test Data Run 1 Run 3 Run 4 Average
Chrysene
Mass Collected (ng) < 20.0 < 20.0 < 20.0 < 20.0
Emission Concentration (mg/m3) < 0.0044 < 0.0044 < 0.0045 < 0.0044
Dibenz{a,hjanthracene
Mass Collected (ug) < 20.0 < 20.0 < 20.0 < 20.0
Emission Concentration (mg/mz) < 0.00443 < 0.00437 < 0.00452 < 0.00444
Fluoranthene
Mass Collected (ng) 52.0 59.0 29.0 46.7
Emission Concentration (mg/mS) 0.012 0.013 0.007 0.010
Fluorene
Mass Collected (ng) 58.0 44.0 30.0 44.0
Emission Concentration (mg/ma) 0.013 0.010 0.007 0.010
Indeno (1,2,3-cd) pyrene
Mass Collected (ng) 20.0 20.0 20.0 20.0
Emission Concentration (mg/mj) 0.0044 0.0044 0.0045 0.0044
Naphthalene
Mass Collected (ng) 228.0 137.0 126.0 163.7
Emission Concentration (mg/ms) 0.051 0.030 0.028 0.036
Phenanthrene
Mass Collected (ng) 156.0 148.0 77.0 127.0
Emission Concentration (mg/m3) 0.035 0.032 0.017 0.028
Perylene
Mass Collected (ng) 15.0 < 15.0 15.0 < 15.0
Emission Concentration (mg/ms) 0.0033 < 0.0033 0.0034 < 0.003
Pyrene
Mass Collected (rg) 46.0 41.0 25.0 37.3
Emission Concentration (mg/mz) 0.0102 0.0090 0.0056 0.0083

! Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process having constantly decreasing
velocities over time, however, emission rates were not calculated or presented in this table.

2 . . . . . . .
“ See the non-isokinetic discussion in Section 6.1
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Table 6. Modified Method 315 Toluene Soluble Organics Test Results, Quench Tower Stack
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Test Data Run 1 Run 3 Run 4 Average
Date Oct. 27,2016 Nov. 1, 2016 Nov. 1-2,2016

Start Time 3:29 AM 10:32 AM 11:41 PM

End Time 4:40 PM 10:28 PM 1:03 PM

Sample Duration (minutes) 180 180 180

Flow Rate (ACFM)' 979,019 975,439 946,765 967,074
Flow Rate (SCFM)' 788,074 790,070 774,869 784,338
Flow Rate (DSCFM)' 602,820 644,504 628,699 625,341
Sample Volume (DSCF) 717.2 85.1 81.4 81.2
Oxygen (O,) (dry volume %) 2042 20.82 20.69 20.64
Carbon Dioxide (CO,) (dry volume %) 0.06 0.16 0.11 0.11
Water Vapor (H,O) (volume %) 23.51 18.42 18.86 20.27
Stack Temperature (°F) v 178.8 178.4 171.8 176.3
Percent of Isokinetic Sampling (%)* 103.4 106.6 104.6 104.9

Process Data

ID #'s of Ovens Pushed/Charged See Appendix A

Ovens Pushed during test # 48 45 46 46
Average coking time per oven(s) tested (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,432 2,431 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 556.8 522 533.6 537.5
COG generated during test (mmscf) 8.89 8.04 9.01 8.65
COG burned in boilers during test (mmscf) 2.36 2.14 2.39 2.30
COG burned in batteries during test (mmscf) 5.16 4.67 5.23 5.02
Results

Toluene Soluble Organics 3
Blank Corrected Mass Collected (mg) 9.46 10.11 ‘ 6.16 8.57
Emission Concentration ) (mg/dscm) 4.33 4.20 2.67 3.73

!Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process having constantly
decreasing velocities over time, however, emission rates were not calculated or presented in this table.

“ See the non-isokinetc discussion in Section 6.1

3 These reported Modified Method 315 (TSO) results do not account for the entirety of the documented blank contamination value. Refer to Sections 6.1 and 6.8 and the Maxxam
Analytics, Modified Method 315 (TSO) Contamination Report dated March 24, 2017 provided in Section 9.0 that states, “The toluene filter extractable blank 90% upper confidence
interval of 9.29 mg of residue is 36 times the Method 315 acceptable methylene chloride blank value of 0.26 mg of residue. This suggests the use of toluene extraction solvent to be
the cause of the high bias residue results.”

“The toluene laboratory processed blank of 5.8 mg of residue is more than 11 times the methylene chloride laboratory processed blank of <0.5 mg of residue. This again, would
suggest the use of the toluene extraction solvent to be the cause of the high bias residue results. Please refer to Appendix E for the sample calculations.”
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Table 7. Formaldehyde Test Results, Quench Tower Stack
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Test Data Run 1 Run 2 Run 3 Average
Date Oct. 25,2016 Oct. 25-26, 2016 Oct. 26-27, 2016
Start Time 9:10 AM 6:06 PM 528 PM
End Time 532 PM 4:55 PM 1:23 AM
Test Duration (minutes) 120 120 120
Flow Rate (ACFM) 908,708 992,640 1,001,390 967,580
Flow Rate (SCFM)! 761,040 811,056 816,459 796,185
Flow Rate (DSCFM)' 636,047 719,510 642,560 666,039
Sample Volume (DSCF) 43.9 442 42.6 43.6
Oxygen (dry volume %) 19.44 19.46 19.41 19.44
Carbon Dioxide (dry volume %) 0.03 0.05 0.06 0.05
Water Vapor (volume %) 16.42 11.29 21.30 16.34
Stack Temperature (°F) 161.3 177.1 173.5 170.6
Percent of Isokinetic Sampling (%) 2 105.5 93.9 101.3 100.3
Process Data
ID #'s of Ovens Pushed/Charged See Appendix A
# of Ovens Pushed during test 29 29 29 29
Average coking time per oven(s) tested (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,433 2,432 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 336.4 336.4 336.4 336.4
COG generated during test (mmscf) 5.64 15.38 5.34 8.78
COG burned in boilers during test (mmscf) 1.50 4.08 1.42 2.33
COG burned in batteries during test (mmscf) 3.27 8.93 3.10 5.10
Results
Formaldehyde
Emission Mass (mg) 0.012 0.034 0.011 < 0.019
Emission Concentration (mg/DSCM) < 0.010 0.027 0.009 < 0.015

!Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process having constantly

decreasing velocities over time, however, emission rates were not calculated or presented in this table.

2 See the non-isokinetic discussion in Section 6.1

YMrcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\3-Method 3A, 316, AM Quench Tower Summary
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Table 8. Speciated Volatile Organic Compound Test Results, Quench Tower Stack

Quench Tower ICR Test Report

ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

16-167

Page 54 of 537

Test Data Runl Run 2 Run3 Average
Date Oct. 25,2016 Oct. 25-26, 2016 Oct. 26-27, 2016

Start Time 9:10 AM 6:06 PM 5:28 PM

End Time 5:32 PM 4:55 PM 1:23 AM

Test Duration (minutes) 120 120 120

Flow Rate (ACFM)' 908,458 992,397 1,001,047 967,301
Flow Rate (SCFM)' 760,831 810,857 816,179 795,956
Flow Rate (DSCFM)! 636,920 720,351 643,713 666,995
VOST Sample Volume (liters, dry standard) 60.92 59.98 59.84 60.25
Oxygen (05) (dry volume %) 19.44 19.46 19.41 19.44
Carbon Dioxide (CO,) (dry volume %) 0.03 0.05 0.06 0.05
Water Vapor (H,0) (volume %) 16.29 11.16 21.13 16.19
Stack Temperature (°F) 161.3 177.1 173.5 170.6
Process Data

ID #'s of Ovens Pushed/Charged See Appendix A

# of Ovens Pushed during test 29 29 29 29
Average coking time per oven(s) tested  (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,433 2,432 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 336.4 336.4 336.4 336.4
COG generated during test (mmscf) 5.64 15.38 5.34 8.78
COG burned in boilers during test (mmscf) 1.50 4.08 1.42 2.33
COG burned in batteries during test (mmscf) 327 8.93 3.10 5.10
Semi-volatile Results

Acrylonitrile (107-13-1)

Emission Mass Collected (ue)’ < 0.03 0.03 0.03 0.03
Emission Concentration (mg/DSCM) < 0.00 0.00 0.00 0.00
Benzene

Emission Mass Collected (ug)2 1.90 0.27 1.15 1.11
Emission Concentration {(mg/DSCM) 0.03 0.00 0.02 0.02
Bromoform (75-25-2)

Emission Mass Collected (ng) < 0.01 0.01 0.01 0.01
Emission Concentration {(mg/DSCM) < 0.00 0.00 0.00 0.00
Bromomethane (74-83-9)

Emission Mass Collected (},lg)2 < 0.02 < 0.02 0.02 0.02
Emission Concentration (mg/DSCM) < 0.00 < 0.00 0.00 0.00
Carbon disulfide (75-15-0)

Emission Mass Collected (ng)” 1.45 < 0.76 0.03 0.74
Emission Concentration (mg/DSCM) 0.02 < 0.01 0.00 0.01
Carbon tetrachloride (56-23-5)

Emission Mass Collected (g’ < 0.02 < 0.02 0.02 0.02
Emission Concentration (mng/DSCM) < 0.00 < 0.00 0.00 0.00
Chlorobenzene (108-90-7)

Emission Mass Collected (ug) < 0.01 < 0.01 0.01 0.0§
Emission Concentration (mg/DSCM) < 0.00 < 0.00 0.00 0.00
Chloroethane (75-00-3)

Emission Mass Collected (ng)’ < 0.01 < 0.01 0.01 0.01
Emission Concentration (mg/DSCM} < 0.00 < 0.00 0.00 0.00
Chloroform (67-66-3)

Emission Mass Collected (p.g)l < 0.01 < 0.01 0.01 0.01
Emission Concentration (mg/DSCM) < 0.00 < 0.00 0.00 0.00

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\3-Method 0031 AM, Quench Tower, Summary
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Table 8. Speciated Volatile Organic Compound Test Results, Quench Tower Stack
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

- Test Data Run 1 Run 2 Run3 Average

Chloromethane (74-87-3)

Emission Mass Collected (ug)2 0.04 < 0.02 < 0.02 < 0.02
Emission Concentration (mg/DSCM) 0.00 < 0.00 < 0.00 < 0.00
1,2-Dichloroethane (107-06-2)

Emission Mass Collected (ne)’ < 0.01 < 0.01 < 0.01 < 0.01
Emission Concentration (mg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

1,1-Dichloroethene (75-35-4)

Emission Mass Collected (;,lg)2 < 0.01 < 0.01 < 0.01 < 0.01
Emission Conceniration (mg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

1,2-Dichloropropane (78-87-5)
Emission Mass Collected (pg)2 < 0.01 < 0.01 < 0.01 < 0.01
Emission Concentration (mg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

Ethylbenzene (100-41-4)

Emission Mass Collected (1.lg)z 0.05 < 0.03 < 0.01 < 0.03
Emission Concentration (mg/DSCM) 0.00 < 0.00 < 0.00 < 0.00
Todomethane (74-88-4)

Emission Mass Collected (p.g)2 < 0.02 < 0.02 < 0.02 < 0.02
Emission Concentration (mng/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

Methylene chloride (75-09-2)

Emission Mass Collected (].12;)2 < 0.03 < 0.04 0.05 < 0.04
Emission Concentration (mg/DSCM) < 0.00 < 0.00 0.00 < 0.00

Styrene (100-42-5)
Emission Mass Collected (}1g)z 0.11 < 0.02 < 0.01 < 0.05
Emission Concentration (mg/DSCM) 0.00 < 0.00 < 0.00 < 0.00

1,1,2,2-Tetrachloroethane (79-34-5)

Emission Mass Collected (1.lg)2 < 0.01 < 0.01 < 0.01 < 0.01
Emission Concentration (mg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

Tetrachloroethene (127-18-4)
Emission Mass Collected (),\g)2 < 0.02 < 0.02 < 0.02 < 0.02
Emission Concentration (mg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

Toluene (108-88-3)

Emission Mass Collected (].J.g)Z 04 0.2 0.1 0.24
Emission Concentration (mg/DSCM) 0.01 0.00 0.00 0.00
1,1,1-Trichloroethane (71-55-6)

Emission Mass Collected (ng? < 0.01 < 0.01 < 0.01 < 0.01
Emission Concentration (mg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

1,1,2-Trichloroethane (79-00-5)

Emission Mass Collected (ug) < 0.02 < 0.02 < 0.02 < 0.02
Emission Concentration (mg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

Trichloroethene (79-01-6)
Emission Mass Collected (ng) < 0.01 < 0.01 < 0.01 < 0.01
Emission Concentration (mmg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00

Vinyl chloride (75-01-4)

Emission Mass Collected (ug)2 < 0.01 < 0.01 < 0.01 < 0.01
Emission Concentration (mg/DSCM) < 0.00 < 0.00 < 0.00 < 0.00
Xylenes (total) (1330-20-7)

Emission Mass Collected (e’ 042 < 0.11 < 0.03 < 0.19
Emission Concentration (mng/DSCM) 0.01 < 0.00 < 0.00 < 0.00

! Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process
having constantly decreasing velocities over time, however, emission rates were not calculated or presented in this table
2 Due to the presence of an elevated hit of toluene on the field train blank condensate sample, only tube fractions reported

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Towen\3-Method 0031 AM, Quench Tower, Summary 11372017
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Table 9. Gaseous Emissions Test Results, Quench Tower Stack

Quench Tower ICR Test Report

16-167

ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Page 56 of 537

Test Data Run 1 Run 2 Run 3 Average
Date 11/01/16 11/01/16 11/02/17

Start Time 8:51 AM 1:30 PM 7:43 AM

End Time 12:56 PM 5:44 PM 12:12 PM

Test Duration (minutes) 60 60 60

Flow Rate (ACFM)' 968,900 968,990 936,499 958,130
Flow Rate (SCFM)' 784,808 784,881 765,727 778,472
Flow Rate (DSCFM)' 674,180 674,242 641,518 663,313
Sample Volume (DSCF) 162.9 162.9 157.7 161.2
Oxygen (05) (dry volume %) 20.77 20.71 20.78 20.75
Carbon Dioxide (CO,) (dry volume %) 0.07 0.05 0.11 0.08
Water Vapor (H,0) (volume %) 14.10 14.10 16.22 14.80
Stack Temperature (°F) 178.4 178.4 172.4 176.4
Process Data

ID #'s of Ovens Pushed/Charged See Appendix A

Ovens Pushed during test # 15 15 15 15.0
Average coking time per oven(s) tested (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,432 2,431 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 174 174 174 174.0
COG generated during test (mmscf) 2.75 2.85 3.02 2.88
COG burned in boilers during test (mmscf) 0.73 0.76 0.80 0.76
COG burned in batteries during test (mmscf) 1.60 1.66 1.75 1.67
Results

Carbon Monoxide (CO)

Emission Concentration (ppmgy,) 91.9 140.1 118.5 116.80
Sulfur Dioxide (SO,)

Emission Concentration (ppmg,) 2.89 5.11 3.98 3.99
Hydrogen Sulfide (H,S)

Emission Concentration (ppmy,y,) < 0.50 < 0.50 < 0.50 < 0.50
Emission Concentration (ppmyg,) < 0.58 < 0.58 < 0.60 < 0.59
Carbon Dioxide (CO2)

Emission Concentration (ppmyy) 709 504 1,134 782

CEM results have been bias calibration corrected.

! Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process
having constantly decreasing velocities over time, however, emission rates were not calculated or presented in this table

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Towen3-Method 1-4, 6C, 10, 15, AM Quench Tower, Summary Printed 1/13/2017
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Quench Tower ICR Test Report

16-167

Page 57 of 537

Table 10. Acidic Gas Emissions Test Results, Quench Tower Stack

ArcelorMeittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania
Test Data Run 1 Run 2 Run 3 Average
Date Nov. 1,2016 Nov. 2,2016 Nov. 2,2016
Start Time 11:13 AM 7:43 AM 10:56 AM
End Time 2:44 PM 10:48 AM 2:54 PM
Test Duration (minutes) 60 60 60
Flow Rate (ACFM)' 968,633 936,659 936,564 947,285
Flow Rate (SCFM)" 784,592 765,858 765,780 772,076
Flow Rate (DSCFM)! 673,994 641,627 641,562 652,395
Sample Volume (DSCF) 162.9 157.7 1577 159.4
Oxygen (0,) (dry volume %) 20.80 20.54 20.68 20.68
Carbon Dioxide (CO,) (dry volume %) 0.17 0.10 0.11 0.13
Water Vapor (H,0) (volume %) 14.10 16.22 16.22 15.51
Stack Temperature (°F) 178.4 172.4 172.4 174.4
Process Data
ID #'s of Ovens Pushed/Charged See Appendix A
Ovens Pushed during test # 12 12 12 12.0
Average coking time per oven(s) tested (hours) 16.19 16.19 16.19 16.19
Average temperature of coke walls (°F) 2,432 2,431 2431 2,432
Coal processed during testing (tons/oven) 16.2 16.2 16.2 16.2
Coke produced during test period (tons) 1392 139.2 139.2 1392
COG generated during test (mmscf) 2.37 2.08 2.67 237
COG burned in boilers during test (mmscf) 0.63 0.55 0.71 0.63
COG burned in batteries during test (mmscf) 1.38 1.21 1.55 1.38
Results
Hydrogen Chloride (HCI)
Emission Concentration (ppmy,,) 0.22 < 0.22 0.22 < 022
Emission Concentration (ppmg,) 0.26 < 027 0.27 < 027
Emission Concentration (mg/dscm) 043 < 0.44 0.44 < 043
Hydrogen Flouride (HF)
Emission Concentration (ppm,) < 0.054 < 0.054 <  0.054 < 0.054
Emission Concentration (ppmy,) < 0.063 < 0.064 < 0.064 < 0.064
Emission Concentration (mg/dscm) < 0.056 < 0.057 < 0.057 < 0.057
Hydrogen Cyanide (HCN)
Emission Concentration (ppm,,,,) 1.17 0.83 0.73 0.91
Emission Concentration (ppmg,) 1.36 0.99 0.87 1.08
Emission Concentration (mg/dscm) 1.64 1.20 1.05 1.30

! Values shown are based on measurements taken only at the start of a quench and should be considered maximum velocity readings. Due to the process

having constantly decreasing velocities over time, however, emission rates were not calculated or presented in this table

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field WorkiQuench Tower\3-Method 1-4, 320-AM Quench Tower, Summary
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Table 11. Quench Tower Water Analyses Test Results, Quench Tower
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Pollutant Average

1, 1-Dichloroethene < . < 0.33
Acrylonitrile < 7.00 < 7.00 < 7.00 < 7.00
Benzene < 0.39 0.54 0.37 < 0.44
Bromoform < 2.50 < 2.50 < 2.50 < 2.50
Bromomethane < 0.70 < 0.93 < 0.70 < 0.78
Carbon disulfide < 0.33 < 0.39 < 0.20 < 0.31
Carbon tetrachloride < 0.27 < 0.27 < 0.27 < 0.27
Chlorobenzene < 0.22 < 0.33 < 0.20 < 0.25
Chloroethane < 0.65 < 0.68 < 0.65 < 0.66
Chloroform < 0.18 < 0.31 < 0.18 < 0.23
Chloromethane < 2.00 < 2.00 < 2.00 < 2.00
1, 2-Dichloroethane < 1.00 < 1.00 < 1.00 < 1.00

VOCs (pg/L) |1, 2-Dichloropropane < 0.24 < 0.30 < 0.24 < 0.26
Ethylbenzene 0.65 1.22 1.20 1.02
lodomethane < 5.00 < 5.00 < 5.00 < 5.00
Methylene Chloride 1.30 1.60 1.30 1.40
Styrene < 0.20 < 0.28 < 0.20 < 0.23
1,1,2,2-Tetrachloroethane < 0.41 < 0.41 < 0.41 < 0.41
Tetrachloroethene < 0.27 < 0.37 < 0.27 < 0.30
Toluene 3300 5100 4833 4411
1,1,1-Trichloroethane < 0.35 < 0.35 < 0.35 < 0.35
1,1,2-Trichloroethane < 0.40 < 0.40 < 0.40 < 0.40
Trichloroethene < 0.27 < 0.36 < 0.27 < 0.30
Vinyl chloride < 2.00 < 2.00 < 2.00 < 2.00
Xylenes (total) < < < <

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Water Sample Tables 1/13/2017



ArcelorMittal Monessen

Table 11.

Quench Tower Water Analyses Test Results, Quench Tower
ArcelorMittal Monessen, LLC., Monessen Coke Plant, Monessen, Pennsylvania

Quench Tower ICR Test Report

16-167

Page 59 of 537

PCDD-PCDF
(pg/L)

PAHs and
Selected SVOCs
(ng/L)

2.3.7,8-Tcop

Pollutant

1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (ghi) perylene
Benzo (a) pyrene
Chrysene
Dibenz (a,h) anthracene
Fluoranthene

Fluorene

Indeno (1,2,3-cd) pyrene
Naphthalene

Perylene

Phenanthrene

P

A AN A AN AN AN A

1.10
6.97
35.7
55.7
1233
0.96
0.80
0.74
0.55
0.57
0.56
0.72
19.7
2.30

450
1333
2033
5400
7700
2567
3933
5067
5700

890
8100
1267
3067
1567
1233
8400
6500

AN A AN AN AN A

1.40
8.67
43.7
68.0
1533
1.27
1.06
0.96
0.76
0.74
0.78
0.97
23.7
2.17

470
1367
2000
4500
6667
2400
3467
4433
4867

810
6433
1267
2700
1600
1063
7967
6233

A AN A AN A A A

1.10
7.30
39.0
59.3
1333
0.99
0.83
0.79
0.60
0.58
0.61
0.75
213
1.90

470
1433
2133
5300
7100
2533
3700
4633
5667

820
7900
1300
2833
1600
1120
8400
6567

A AN AN AN AN AN A

Average

7.64
394
61.0
1367
1.07
0.90
0.83
0.63
0.63
0.65
0.81
21.6
2.12

463
1378
2056
5067
7156
2500
3700
4711
5411

840
7478
1278
2867
1589
1139
8256
6433

Antimony 17.3 18.0 17.3 17.5

Arsenic 232 230 226 229

Beryllium 1.53 1.47 1.30 1.43

Cadmium < 0.51 < 0.51 < 0.51 < 0.51

Total Metals |[Chromium 9.23 8.67 7.77 8.56
{ug/L) Cobalt 5.50 4.97 4.60 5.02
Lead 7.67 6.53 5.63 6.61

Manganese 75.5 66.6 61.7 68.0

Nickel 13.7 12.7 11.5 12.6

Selenium 20.1 18.6 17.6 18.8

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Water Sample Tables 1/13/2017
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Quench Tower

Emission Unit ID {same as Enclosure 1) 803, Emission Point 10
Type of Process Quenching
Type of Air Control Device Baffles/Sprayers
Latitude of Stack {5 decimal places) 40.16349
Longitue of Stack {5 decimal Places -79.88688
Type of Coal Charged During Test Metallurgical Bituminous Coal
Yearly COG Generated (MMscf/year 5,904.10
Yearly COG burned in Batteries 3,426.90
Yearly COG burned in Boilers 1,567.80
Yearly Natural Gas burned in Batteries 133.92
Methods 0010-23 0010-23 0010-23 0010-23
Method 315 Method 315 Method 315
Runs 1 and 2 Method 15, 6C, 10 Run 3 Method 15, 6C, 10
Run 1 Method 320 Runs 2 and 3 Method 320
Test Data Runl Run2 Run3 Run4
Date 10/27/16 10/31-11/1, 2016 11/01/16 11/1-11/2, 2016
Start Time 3:29 AM 8:00 PM 10:32 AM 11:41 PM
End Time 4:40 PM 9:14 AM 10:28 PM 1:03 PM
Coking Pushing Coking Avg. Pushing Coking Avg. Pushing Coking Avg. Pushing
Time Avg.Temp Period Time Temp Period Time Temp Period Time Temp Period
OveniD (hrs) [43] (minutes) (hrs} (°F) (minutes) {hrs) ("F {minutes) (hrs) {°F} {minutes)
QOvens Push B27 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
c7 16.19 2426 12 16.19 2426 12 16.19 2426 12 16.19 2435 12
B29 16.19 2438 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
B2 16.19 2435 12 16.19 2426 12 16.19 2426 12 16.19 2435 12
7 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
84 16.19 2435 12 16,19 2426 12 16.19 2426 12 16.19 2435 12
c4 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
BE 16.19 2435 12 16.19 2435 12 16.19 2426 12 16.19 2435 12
[« 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
B8 16.19 2435 12 16.19 2435 12 16.19 2426 12 16.19 2435 12
c8 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
B10 16.19 2435 12 16.19 2435 12 16.19 2426 12 16.19 2435 12
€10 16.19 2426 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
812 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
C12 16.19 2426 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
B14 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
Ci4 16,19 2426 12 16.19 2426 12 16.19 2435 12 16.19 2426 12
Bl6 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
Cle 16.19 2426 12 16.19 2426 12 16.19 2435 12 16.19 2426 12
818 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
c18 16.19 2426 12 16.19 2426 12 16.19 2435 12 16.19 2426 12
B20 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
Cc20 16.19 2426 12 16.19 2426 12 16.19 2426 12 16.19 2435 12
B22 16.19 2435 12 16,19 2435 12 16.19 2435 12 16.19 2435 12
€22 16.19 2426 12 1619 - 2426 12 16.19 2426 12 16.19 2435 12
B24 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
C24 16.19 2426 12 16.19 2426 12 16.19 2426 12 16.19 2435 12
B26 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
€26 16.19 2426 12 16.1% 2426 12 16.19 2426 12 16.19 2435 12
828 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
B1 16.19 2435 12 16.19 2426 12 16.19 2426 12 16.19 2435 12
c1L 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
B3 16.19 2435 12 16.19 2426 12 16.19 2426 12 16.19 2435 12
c3 16.1% 2435 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
BS 16.19 2435 12 16.19 2435 12 16.19 2426 12 16.19 2435 12
cs 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
B7 16.19 2435 12 16.19 2435 12 16.19 2426 12 16.19 2435 12
c7 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
BS 16.19 2435 12 16.19 2435 12 16,19 2426 12 16.19 2435 12
<9 16.19 2426 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
Bl11 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
<1 16.19 2426 12 16.19 2435 12 16.19 2435 12 16.19 2426 12
Bi3 16.19 2435 12 16.19 2435 12 1619 2435 12 16.19 2435 12
c13 16.19 2426 12 16.19 2426 12 16.19 2435 12 16.19 2426 12
B15 16.19 2435 12 16.19 2435 12 16.19 2435 12 16.19 2435 12
Ci5 16.19 2426 12 16.19 2426 12 16.19 2426 12
B17 1619 2435 12
€17 16.19 2426 12
Total # Pushed 48 16.19 24322 12 1619 24323 12 16.19 2432.0 12 16.19 24315 12
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Quench Tower

Emission Unit ID {(same as Enclosure 1) 803, Emission Point 10
Type of Process Quenching
Type of Air Control Device Baffles/Sprayers
Latitude of Stack (5 decimal places) 40.16349
Longitue of Stack (5 decimal Places -79.88688
Type of Coal Charged During Test Metallurgical Bituminous Coal
Yearly COG Generated (MMscf/year 5,904.10
Yearly COG burned in Batteries 3,426.90
Yearly COG burned in Boilers 1,567.80
Yearly Natural Gas burned in Batteries 133.92
Methods . 0010-23 0010-23 0010-23 0010-23
Method 315 Method 315 Method 315
Runs 1 and 2 Method 15, 6C, 10 Run 3 Method 15, 6C, 10
Run 1 Method 320 Runs 2 and 3 Method 320
Test Data Run 1 Run2 Run3 Run 4

Date 10127/16 10/31-11/1, 2016 11/01/16 11/1-11/2, 2016

Start Time 3:29 AM 8:00 PM 10:32 AM 11:41 PM

End Time 4:40 PM 9:14 AM 10:28 PM 1:03 PM
Coking Pushing Coking Avg. Pushing Coking Avg. Pushing Coking Avg. Pushing
Time Avg.Temp Period Time Temp Period Time Temp Period Time Temp Period

Oven ID  (hrs) (°F) (minutes) OvenlID  (hrs) (°F) {minutes) (hrs) {*F) {minutes) OvenID  ({hrs) (°F) (minutes)
i Charging T Unarging Charging - i Charging
Time (min) i Time (min} Time (min)

Ovens Charged

Coke Produced During test (tons)
Avg. Coal Processed/Oven During test{Ton) 16.2 16.2 16.2 16.2
Higher Heating Value COG 510 510 510 510
Higher Heating Value of N.G. 1020 1020 1020 1020
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Methods 5 and 29 Methods 5 and 29 Methods 5 and 29
Methods 5/202 Methods 5/202 Methods 5/202
Runt Run2 Run3
10/26-10/27, 2016 10/28/16 10/31/16
9:17PM 6:33 AM 9:37 AM
5:50 AM 2:33 PM 7:15PM
Coking Avg. Pushing Coking Avg. Pushing Coking Avg. Pushing
Time Temp Period Time Temp Period Time Temp Period
Oven!D  f{hrs) (4] (minutes) (hrs) 45 (minutes} (hrs) (°F} (minutes)
B9 16.19 2435 12 16.19 2435 12 16.19 2435 12
c9 16.19 2426 12 16.19 2426 12 16.13 2426 12
B11 16.19 2435 12 16.19 2435 12 16.19 2435 12
Ci1 16.19 2426 12 16.19 2426 12 16.19 2426 12
B13 16.19 2435 12 16.19 2435 12 16.19 2435 12
c13 16.19 2426 12 16.19 2435 12 16.19 2426 12
B15 16.19 2435 12 16.19 2435 12 16.19 2435 12
C15 16.19 2426 12 16.19 2426 12 16.19 2426 12
B17 16.19 2435 12 16.19 2435 12 16.19 2435 12
c17 16.19 2426 12 16.19 2426 12 16.19 2426 12
B19 16.19 2435 12 16.19 2435 12 16,19 2435 12
c19 16.19 2426 12 16.19 2426 12 16,19 2435 12
B21 16.19 2435 12 16.19 2435 12 16.19 2435 12
c21 16.19 2426 12 16.19 2426 12 16.19 2435 12
B23 16.19 2435 12 16.19 2435 12 16.19 2435 12
c23 16.19 2426 12 16.19 2426 12 16.19 2435 12
B25 16.19 2435 12 16.19 2435 12 16.19 2435 12
€25 16,19 2426 12 16.19 2426 12 16.19 2435 12
B27 16.19 2435 12 16.18 2435 12 16.19 2435 12
7 16.19 2426 12 16.19 2426 12 16.19 2435 12
B29 16.19 2435 12 16.19 2435 12 16.19 2426 12
B2 16.19 2435 12 16.19 2435 12 16.19 2435 12
c2 16.19 2435 12 16.19 2435 12 16.19 2426 12
B4 16.19 2435 12 16.19 2435 12 16.19 2435 12
c4 16.19 2435 12 16.19 2435 12 16.19 2426 12
86 16.19 2435 12 16.19 2435 12 16.19 2435 12
16.19 2435 12 16.19 2426 12
16.19 2435 12 16.19 2435 12
16.19 2435 12 16.19 2426 12
16.19 2435 12 16.19 2435 12
16.19 2426 12
16,19 2435 12
16,19 2426 12
16.19 2435 12
26 16.19 24315 12 16.19 24323 12 16.19 24318 12
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Methods 5 and 29 Methods 5 and 29 Methods 5 and 29
Methods 5/202 Methods 5/202 Methods 5/202
Runl Run2 Run3
10/26-10/27, 2016 10/28/16 10/31/16
%17PM 6:33 AM 9:37 AM
5:50 AM 2:33PM 7:15PM

Coking Avg. Pushing
Time Temp Period

Oven ID  (hrs) [§3] {minutes)
tharging

Tirne (min]

16.2
510
1020

Coking Avg. Pushing

Time Temp Period
Oven (D (hrs) (°F) {minutes}
Charging
Time (min|

16.2
510
1020

Oven ID

16.2
510
1020

Coking Avg. Pushing
Time Temp Period

{hrs) (*F)  (minutes)
Charging

Time {min|
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Methods 0031 and 316 Methods 0031 and 316 Methods 0031 and 316
Runl Run 2 Run 3

10/25/16 10/25-10/26, 2016 10/26-10/27, 2016

9:10 AM 6:06 PM 5:28 PM

5:32PM 4:55PM 1:23 AM

Coking Avg. Pushing Coking Avg, Pushing Coking Avg. Pushing
Time Temp Period Time Temp Period Time Temp Period
OvenID  {hrs) ("F) {minutes) OvenID  f{hrs) "R (minutes) OveniD  (hrs) (°F) (minutes)

826 16.19 2435 12 16.19 2426 12 c22 16.19 2426 12
€26 16.13 2426 12 16.19 2435 12 B24 16.19 2435 12
B28 16.19 2435 12 16.19 2435 12 Q4 16.19 2426 12
B1 16.19 2435 12 16.19 2435 12 B26 16.19 2435 12
a 16.19 2435 12 16.19 2435 12 €26 16.19 2426 12
B3 16.19 2435 12 16.19 2435 12 B28 16.19 2435 12
c 16.19 2435 12 16.19 2435 12 Bl 16.19 2435 12
85 16.19 2435 12 16.19 2435 12 c1 16.19 2435 12
o] 16.19 2435 12 16.19 2435 12 B3 16.19 2435 12
B7 16.19 2435 12 16.19 2435 12 e} 16.19 2435 12
or) 16.19 2435 12 16.19 2435 12 B5 16.19 2435 12
B9 16.19 2435 12 16,19 2435 12 [ 16.29 2435 12
9 16.19 2426 12 1619 2435 12 B7 16.19 2435 12
B11 16.19 2435 12 16.19 2435 12 c7 16.19 2435 12
c11 16.19 2426 12 16.19 2435 12 BS 16.19 2435 12
813 16.18 2435 12 16.19 2435 12 c9 16.19 2426 12
C13 16.19 2426 12 16.19 2435 12 B11 16.19 2435 12
B1S 16.19 2435 12 16.19 2435 12 c1 16.19 2426 12
C15 16.19 2426 12 16.19 2435 12 813 16.19 2435 12
B17 16.19 2435 12 16.19 2426 12 Cc13 16.19 2426 12
c17 16.19 2426 12 16.19 2435 12 815 16.19 2435 1
B19 16.19 2435 12 16.19 2426 12 €15 16.19 2426 12
c19 16.19 2426 12 16.19 2435 i2 B17 16.19 2435 12
B21 16.19 2435 12 16.19 2426 12 az 16.19 2426 12
c21 16.19 2426 12 16.19 2435 12 B19 16.19 2435 12
823 16.19 2435 12 16.19 2426 12 c19 16.19 2426 12
€23 16.19 2426 12 16.19 2435 12 B21 16.19 2435 12
B25 16.19 2435 12 16.19 2426 12 Q1 16.19 2426 12
€25 16.19 2426 12 16.19 2435 12 B23 16.19 2435 12
29 16:19 2431.9 12 16.19 2433.1 12 29 16.19 2431.9 12
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Oven ID

16.2
510
1020

Methods 0031 and 316 Methods 0031 and 316 Methods 0031 and 316
Runl Run2 Run3
10/25/16 10/25-10/26, 2016 10/26-10/27, 2016
9:10 AM 6:06 PM 528 PM
5:32 PM 4:55 PM 1:23 AM
Coking Avg. Pushing Coking Avg. Pushing Coking Avg. Pushing
Time Temp Period Time Temp Period Time Temp Period

(hrs) {"F}

(minutes)
Charging
Time (min)

Oven ID  (hrs) (°F) {minutes}
R Charging
Time {min)

16.2
510
1020

Oven ID

16.2
510
1020

(hrs) {(°F)  (minutes)
Charging
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Montrose 1 Minute Average Data Sheet
Client ArcelorMittal Unit Quench Tower
Project No 16-167 Operation Normal
Plant Monessen, PA Location Top of Quench Tower]|
02 co2
MINUTE DATE TIME DV %) DV %)
RUN 1
1 2016/10/27 21:17:01 20.44 0.19
2 2016/10/27 21:18:01 20.43 0.19
3 2016/10/27 21:19:01 20.55 0.10
4 2016/10/27 21:20:01 20.55 0.10
5 2016/10/27 21:30:01 20.40 0.23
6 2016/10/27 21:31:01 20.22 0.38
7 2016/10/27 21:32:01 2051 0.13
8 2016/10/27 21:33:01 20.54 0.10
9 2016/10/27 21:42:01 20.52 0.13
10 2016/10/27 21:43:01 20.32 0.28
11 2016/10/27 21:44:01 20.52 0.12
12 2016/10/27 21:45:01 20.53 0.11
13 2016/10/27 21:54:01 20.34 0.27
14 2016/10/27 21:55:01 20.25 0.33
15 2016/10/27 21:56:01 20.48 0.13
16 2016/10/27 21:57:01 20.50 0.11
17 2016/10/27 22:07:01 20.27 0.32
18 2016/10/27 22:08:01 20.49 0.13
19 2016/10/27 22:09:01 20.50 0.11
20 2016/10/27 22:10:01 20.50 0.11
21 2016/10/27 22:17:01 20.49 0.12
22 2016/10/27 22:18:01 20.48 0.11
23 2016/10/27 22:19:01 20.13 0.40
24 2016/10/27 22:20:01 20.41 0.17
25 2016/10/27 22:46:01 20.44 0.14
26 2016/10/27 22:47:01 20.23 0.30
27 2016/10/27 22:48:01 20.43 0.14
28 2016/10/27 22:49:01 20.44 0.13
29 2016/10/27 22:59:01 20.25 0.29
30 2016/10/27 23:00:01 20.40 0.16
31 2016/10/27 23:01:01 20.44 0.13
32 2016/10/27 23:02:01 20.44 0.13
33 2016/10/27 23:42:01 20.30 0.22
34 2016/10/27 23:43:01 20.37 0.14
35 2016/10/27 23:44:01 20.43 0.08
36 2016/10/27 23:45:01 20.43 0.08
37 2016/10/27 23:52:01 20.43 0.07
38 2016/10/27 23:53:01 20.21 0.24
39 2016/10/27 23:54:01 20.39 0.10
40 2016/10/27 23:55:01 20.42 0.08
41 2016/10/28 00:06:01 20.39 0.10
4?2 2016/10/28 00:07:01 20.21 0.24
43 2016/10/28 00:08:01 20.40 0.10
44 2016/10/28 00:09:01 20.41 0.08
45 2016/10/28 00:21:01 20.27 0.20
46 2016/10/28 00:22:01 20.34 0.13
47 2016/10/28 00:23:01 20.40 0.09
48 2016/10/28 00:24:01 20.40 0.08
49 2016/10/28 00:35:01 20.25 0.21
50 2016/10/28 00:36:01 20.30 0.16
51 2016/10/28 00:37:01 20.39 0.09
52 2016/10/28 00:38:01 20.39 0.08
53 2016/10/28 00:53:01 20.24 0.21
54 2016/10/28 00:54:01 20.31 0.14
55 2016/10/28 00:55:01 20.38 0.09
56 2016/10/28 00:56:01 20.38 0.08
57 2016/10/28 01:06:01 20.31 0.15
58 2016/10/28 01:07:01 20.30 0.14
59 2016/10/28 01:08:01 20.38 0.08
60 2016/10/28 01:09:01 20.38 0.08
61 2016/10/28 01:46:01 20.19 0.25
62 2016/10/28 01:47:01 20.35 0.11
63 2016/10/28 01:48:01 20.38 0.09
64 2016/10/28 01:49:01 20.38 0.09
65 2016/10/28 01:59:01 20.17 0.26
66 2016/10/28 02:00:01 20.36 0.10

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5-202, AM Quench Tower, 1MinuteAverages 1/5/2017
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Montrose 1 Minute Average Data Sheet
Client ArcelorMittal Unit Quench Tower
Project No 16-167 Operation Normal
Plant Monessen, PA Location Top of Quench Tower]
02 Cco2
MINUTE DATE TIME DV %) DV %)
67 2016/10/28 02:01:01 20.37 0.09
68 2016/10/28 02:02:01 20.37 0.09
69 2016/10/28 02:11:01 20.24 0.21
70 2016/10/28 02:12:01 20.30 0.14
71 2016/10/28 02:13:01 20.37 0.09
72 2016/10/28 02:14:01 20.37 0.09
73 2016/10/28 02:25:01 20.16 0.25
74 2016/10/28 02:26:01 20.35 0.10
75 2016/10/28 02:27:01 20.36 0.09
76 2016/10/28 02:28:01 20.36 0.09
77 2016/10/28 02:36:01 20.24 0.19
78 2016/10/28 02:37:01 20.30 0.14
79 2016/10/28 02:38:01 20.37 0.09
80 2016/10/28 02:39:01 20.37 0.09
81 2016/10/28 02:50:01 20.19 0.23
82 2016/10/28 02:51:01 20.33 0.11
83 2016/10/28 02:52:01 20.36 0.09
84 2016/10/28 02:53:01 20.36 0.09
85 2016/10/28 03:04:01 20.15 0.27
86 2016/10/28 03:05:01 20.33 0.12
87 2016/10/28 03:06:01 20.37 0.09
88 2016/10/28 03:07:01 20.37 0.09
89 2016/10/28 03:18:01 20.12 0.25
90 2016/10/28 03:19:01 20.34 0.10
91 2016/10/28 03:20:01 20.36 0.09
92 2016/10/28 03:21:01 20.37 0.09
93 2016/10/28 03:32:01 20.36 0.10
94 2016/10/28 03:33:01 20.16 0.26
95 2016/10/28 03:34:01 20.36 0.10
96 2016/10/28 03:35:01 20.37 0.09
97 2016/10/28 04:22:01 20.15 0.23
98 2016/10/28 04:23:01 20.33 0.11
99 2016/10/28 04:24:01 20.36 0.10
100 2016/10/28 04:25:01 20.36 0.09
101 2016/10/28 04:35:01 20.25 0.20
102 2016/10/28 04:36:01 20.25 0.17
103 2016/10/28 04:37:01 20.36 0.10
104 2016/10/28 04:38:01 20.36 0.10
105 2016/10/28 04:46:01 20.32 0.14
106 2016/10/28 04:47:01 20.19 0.24
107 2016/10/28 04:48:01 20.35 0.10
108 2016/10/28 04:49:01 20.36 0.10
109 2016/10/28 04:58:01 20.33 0.13
110 2016/10/28 04:59:01 20.20 0.22
111 2016/10/28 05:00:01 20.35 0.10
112 2016/10/28 05:01:01 20.36 0.10
113 2016/10/28 05:11:01 20.16 0.28
114 2016/10/28 05:12:01 20.32 0.13
115 2016/10/28 05:13:01 20.36 0.10
116 2016/10/28 05:14:01 20.36 0.10
117 2016/10/28 05:24:01 20.29 0.17
118 2016/10/28 05:25:01 20.25 0.18
119 2016/10/28 05:26:01 20.37 0.10
120 2016/10/28 05:27:01 20.37 0.10
RUN 1 AVERAGES 20.35 0.15

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5-202, AM Quench Tower, 1MinuteAverages
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Montrose 1 Minute Average Data Sheet
Client ArcelorMittal Unit Quench Tower
Project No 16-167 Operation Normal
Plant Monessen, PA Location Top of Quench Tower
02 CO2
MINUTE DATE TIME (DV %) DV %)
RUN 2
1 2016/10/28 06:34:01 20.19 0.28
2 2016/10/28 06:35:01 20.35 0.13
3 2016/10/28 06:36:01 20.39 0.11
4 2016/10/28 06:37:01 20.39 0.10
5 2016/10/28 06:53:01 20.23 0.22
6 2016/10/28 06:54:01 20.36 0.12
7 -2016/10/28 06:55:01 20.40 0.10
8 2016/10/28 06:56:01 20.41 0.10
9 2016/10/28 07:04:01 20.24 0.26
10 2016/10/28 07:05:01 20.40 0.12
11 2016/10/28 07:06:01 20.43 0.10
12 2016/10/28 07:07:01 20.43 0.10
13 2016/10/28 07:19:01 20.36 0.18
14 2016/10/28 07:20:01 20.26 0.24
15 2016/10/28 07:21:01 20.43 0.11
16 2016/10/28 07:22:01 20.44 0.11
17 2016/10/28 07:41:01 20.27 0.23
18 2016/10/28 07:42:01 20.45 0.11
19 2016/10/28 07:43:01 20.46 0.11
20 2016/10/28 07:44:01 20.46 0.11
21 2016/10/28 08:04:01 20.31 0.23
22 2016/10/28 08:05:01 20.43 0.12
23 2016/10/28 08:06:01 20.47 0.11
24 2016/10/28 08:07:01 20.47 0.10
25 2016/10/28 08:15:01 20.26 0.28
26 2016/10/28 08:16:01 20.44 0.12
27 2016/10/28 08:17:01 20.47 0.10
28 2016/10/28 08:18:01 20.46 0.10
29 2016/10/28 08:31:01 20.55 0.22
30 2016/10/28 08:32:01 20.63 0.14
31 2016/10/28 08:33:01 20.68 0.10
32 2016/10/28 08:34:01 20.69 0.10
33 2016/10/28 08:44:01 20.52 0.26
34 2016/10/28 08:45:01 20.68 0.11
35 2016/10/28 08:46:01 20.70 0.10
36 2016/10/28 08:47:01 20.70 0.10
37 2016/10/28 09:00:01 20.51 0.25
38 2016/10/28 09:01:01 20.69 0.10
39 2016/10/28 09:02:01 20.71 0.10
40 2016/10/28 09:03:01 20.71 0.10
41 2016/10/28 09:12:01 20.61 0.18
42 2016/10/28 09:13:01 20.62 0.17
43 2016/10/28 09:14:01 20.70 0.10
44 2016/10/28 09:15:01 20.71 0.10
45 2016/10/28 09:25:01 20.55 0.24
46 2016/10/28 09:26:01 20.70 0.11
47 2016/10/28 09:27:01 20.71 0.10
48 2016/10/28 09:28:01 20.72 0.10
49 2016/10/28 10:08:01 20.65 0.15
50 2016/10/28 10:09:01 20.61 0.16
51 2016/10/28 10:10:01 20.70 0.10
52 2016/10/28 10:11:01 20.71 0.10
53 2016/10/28 10:33:01 20.52 0.26
54 2016/10/28 10:34:01 20.68 0.11
55 2016/10/28 10:35:01 20.70 0.10
56 2016/10/28 10:36:01 20.71 0.10
57 2016/10/28 10:46:01 20.52 0.26
58 2016/10/28 10:47:01 20.66 0.13
59 2016/10/28 10:48:01 20.69 0.10
60 2016/10/28 10:49:01 20.70 0.10
61 2016/10/28 10:59:01 20.55 0.21
62 2016/10/28 11:00:01 20.68 0.11
63 2016/10/28 11:01:01 20.70 0.10
64 2016/10/28 11:02:01 20.71 0.10
65 2016/10/28 11:10:01 20.52 0.24
66 2016/10/28 11:11:01 20.68 0.11

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5-202, AM Quench Tower, 1MinuteAverages

1/5/2017
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Montrose 1 Minute Average Data Sheet
Client ArcelorMittal Unit Quench Tower
Project No 16-167 Operation Normal
Plant Monessen, PA Location Top of Quench Tower]
02 CO2
MINUTE DATE TIME DV %) DV %)
67 2016/10/28 11:12:01 20.70 0.10
68 2016/10/28 11:13:01 20.70 0.10
69 2016/10/28 11:25:01 20.55 0.20
70 2016/10/28 11:26:01 20.69 0.10
71 2016/10/28 11:27:01 20.70 0.10
72 2016/10/28 11:28:01 20.71 0.10
73 2016/10/28 11:38:01 20.57 0.22
74 2016/10/28 11:39:01 20.66 0.13
75 2016/10/28 11:40:01 20.70 0.10
76 2016/10/28 11:41:01 20.70 0.10
77 2016/10/28 11:51:01 20.54 0.20
78 2016/10/28 11:52:01 20.69 0.10
79 2016/10/28 11:53:01 20.70 0.10
80 2016/10/28 11:54:01 20.70 0.10
81 2016/10/28 12:05:01 20.50 0.28
82 2016/10/28 12:06:01 20.68 0.11
83 2016/10/28 12:07:01 20.70 0.10
84 2016/10/28 12:08:01 20.70 0.10
85 2016/10/28 12:47:01 20.60 0.18
86 2016/10/28 12:48:01 20.60 0.16
87 2016/10/28 12:49:01 20.68 0.10
88 2016/10/28 12:50:01 20.69 0.10
89 2016/10/28 13:01:01 20.49 0.26
90 2016/10/28 13:02:01 20.66 0.11
91 2016/10/28 13:03:01 20.68 0.10
92 2016/10/28 13:04:01 20.68 0.10
93 2016/10/28 13:13:01 20.48 0.28
94 2016/10/28 13:14:01 20.64 0.13
95 2016/10/28 13:15:01 20.67 0.10
96 2016/10/28 13:16:01 20.67 0.10
97 2016/10/28 13:26:01 20.46 0.26
98 2016/10/28 13:27:01 20.65 0.10
99 2016/10/28 13:28:01 20.67 0.10
100 2016/10/28 13:29:01 20.67 0.10
101 2016/10/28 13:38:01 20.47 0.25
102 2016/10/28 13:39:01 20.64 0.10
103 2016/10/28 13:40:01 20.66 0.10
104 2016/10/28 13:41:01 20.66 0.10
105 2016/10/28 13:52:01 20.65 0.10
106 2016/10/28 13:53:01 20.49 0.22
107 2016/10/28 13:54.01 20.64 0.10
108 2016/10/28 13:55:01 20.65 0.09
109 2016/10/28 14:04:01 20.49 0.24
110 2016/10/28 14:05:01 20.61 0.11
111 2016/10/28 14:06:01 20.64 0.09
112 2016/10/28 14:07:01 20.65 0.09
113 2016/10/28 14:17.01 20.47 0.26
114 2016/10/28 14:18:01 20.60 0.12
115 2016/10/28 14:19:01 20.64 0.09
116 2016/10/28 14:20:01 20.65 0.09
117 2016/10/28 14:30:01 20.48 0.24
118 2016/10/28 14:31:01 20.63 0.09
119 2016/10/28 14:32:01 20.65 0.09
120 2016/10/28 14:33:01 20.65 0.09
RUN 2 AVERAGES 20.58 0.14

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5-202, AM Quench Tower, IMinuteAverages

1/5/2017



ArcelorMittal Monessen

Quench Tower ICR Test Report 16-167

Page 74 of 537

Montrose 1 Minute Average Data Sheet
Client ArcelorMittal Unit Quench Tower
Project No 16-167 Operation Normal
Plant Monessen, PA Location Top of Quench Tower|
02 co2
MINUTE DATE TIME (DV %) DV %)
RUN3
1 2016/10/31 09:38:01 20.60 0.23
2 2016/10/31 09:39:01 20.67 0.17
3 2016/10/31 09:40:01 20.73 0.13
4 2016/10/31 09:41:01 20.73 0.13
5 2016/10/31 10:00:01 20.73 0.13
6 2016/10/31 10:01:01 20.56 0.26
7 2016/10/31 10:02:01 20.64 0.19
8 2016/10/31 10:03:01 20.71 0.13
9 2016/10/31 10:50:01 20.55 0.27
10 2016/10/31 10:51:01 20.62 0.20
11 2016/10/31 10:52:01 20.70 0.13
12 2016/10/31 10:53:01 20.70 0.13
13 2016/10/31 11:03:01 20.45 0.38
14 2016/10/31 11:04:01 20.58 0.25
15 2016/10/31 11:05:01 20.70 0.13
16 2016/10/31 11:06:01 20.72 0.13
17 2016/10/31 11:15:01 20.36 0.44
18 2016/10/31 11:16:01 20.53 0.28
19 2016/10/31 11:17:01 20.69 0.14
20 2016/10/31 11:18:01 20.69 0.13
21 2016/10/31 11:29:01 20.34 0.46
22 2016/10/31 11:30:01 20.53 0.29
23 2016/10/31 11:31:01 20.70 0.14
24 2016/10/31 11:32:01 20.71 0.14
25 2016/10/31 11:41:01 20.43 0.39
26 2016/10/31 11:42:01 20.56 0.26
27 2016/10/31 11:43:01 20.70 0.14
28 2016/10/31 11:44:01 20.71 0.13
29 2016/10/31 11:55:01 20.47 0.32
30 2016/10/31 11:56:01 20.58 022
31 2016/10/31 11:57:01 20.68 0.13
32 2016/10/31 11:58:01 20.69 0.13
33 2016/10/31 12:08:01 20.69 0.13
34 2016/10/31 12:09:01 20.60 0.20
35 2016/10/31 12:10:01 20.62 0.17
36 2016/10/31 12:11:01 20.66 0.13
37 2016/10/31 12:25:01 20.48 0.28
38 2016/10/31 12:26:01 20.57 0.20
39 2016/10/31 12:27:01 20.66 0.13
40 2016/10/31 12:28:01 20.68 0.13
41 2016/10/31 12:38:01 20.52 0.29
42 2016/10/31 12:39:01 20.58 0.22
43 2016/10/31 12:40:01 20.66 0.14
44 2016/10/31 12:41:01 20.68 0.13
45 2016/10/31 13:32:01 20.28 0.40
46 2016/10/31 13:33:01 20.40 0.29
47 2016/10/31 13:34:01 20.59 0.13
48 2016/10/31 13:35:01 20.63 0.11
49 2016/10/31 13:44:01 20.36 0.37
50 2016/10/31 13:45:01 20.48 0.24
51 2016/10/31 13:46:01 20.61 0.13
52 2016/10/31 13:47:01 20.63 0.12
53 2016/10/31 13:56:01 20.47 0.29
54 2016/10/31 13:57:01 20.48 0.26
55 2016/10/31 13:58:01 20.58 0.16
56 2016/10/31 13:59:01 20.62 0.13
57 2016/10/31 14:09:01 20.41 0.34
58 2016/10/31 14:10:01 20.50 0.24
59 2016/10/31 14:11:01 20.60 0.14
60 2016/10/31 14:12:01 20.61 0.13
61 2016/10/31 14:20:01 20.37 0.37
62 2016/10/31 14:21:01 20.48 0.26
63 2016/10/31 14:22:01 20.60 0.14
64 2016/10/31 14:23:01 20.62 0.13
65 2016/10/31 14:35:01 20.53 0.17
66 2016/10/31 14:36:01 20.57 0.15
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Montrose 1 Minute Average Data Sheet
Client ArcelorMittal Unit Quench Tower
Project No 16-167 Operation Normal
Plant Monessen, PA Location Top of Quench Tower|
02 Cco2
MINUTE DATE TIME (DV %) (DV %)
67 2016/10/31 14:37:01 20.60 0.13
68 2016/10/31 14:38:01 20.61 0.13
69 2016/10/31 14:47:01 20.44 0.27
70 2016/10/31 14:48:01 20.52 0.19
71 2016/10/31 14:49:01 20.60 0.13
72 2016/10/31 14:50:01 20.60 0.13
73 2016/10/31 14:59:01 20.29 0.41
74 2016/10/31 15:00:01 20.41 0.29
75 2016/10/31 15:01:01 20.57 0.14
76 2016/10/31 15:02:01 20.60 0.12
77 2016/10/31 15:38:01 20.56 0.19
78 2016/10/31 15:39:01 20.59 0.16
79 2016/10/31 15:40:01 20.63 0.14
80 2016/10/31 15:41:01 20.64 0.14
81 2016/10/31 15:59:01 20.59 0.18
82 2016/10/31 16:00:01 20.60 0.16
83 2016/10/31 16:01:01 20.63 0.15
84 2016/10/31 16:02:01 20.64 0.15
85 2016/10/31 16:38:01 20.50 0.27
86 2016/10/31 16:39:01 20.56 0.20
87 2016/10/31 16:40:01 20.62 0.15
88 2016/10/31 16:41:01 20.63 0.15
89 2016/10/31 16:52:01 20.38 0.37
90 2016/10/31 16:53:01 20.48 0.26
91 2016/10/31 16:54:01 20.60 0.15
92 2016/10/31 16:55:01 20.61 0.15
93 2016/10/31 17:10:01 20.55 0.18
94 2016/10/31 17:11:01 20.58 0.16
95 2016/10/31 17:12:01 20.62 0.15
96 2016/10/31 17:13:01 20.63 0.15
97 2016/10/31 17:36:01 20.35 0.41
98 2016/10/31 17:37:01 20.49 0.27
99 2016/10/31 17:38:01 20.62 0.15
100 2016/10/31 17:39:01 20.63 0.15
101 2016/10/31 18:10:01 20.46 0.31
102 2016/10/31 18:11:01 20.51 0.24
103 2016/10/31 18:12:01 20.57 0.16
104 2016/10/31 18:13:01 20.59 0.15
105 2016/10/31 18:23:01 20.32 0.41
106 2016/10/31 18:24:01 20.45 0.27
107 2016/10/31 18:25:01 20.58 0.15
108 2016/10/31 18:26:01 20.59 0.15
109 2016/10/31 18:37:01 20.55 0.17
110 2016/10/31 18:38:01 20.56 0.16
111 2016/10/31 18:39:01 20.58 0.15
112 2016/10/31 18:40:01 20.59 0.15
113 2016/10/31 18:49:01 20.55 0.18
114 2016/10/31 18:50:01 20.57 0.16
115 2016/10/31 18:51:01 20.59 0.15
116 2016/10/31 18:52:01 20.60 0.15
117 2016/10/31 19:02:01 20.36 0.38
118 2016/10/31 19:03:01 20.49 0.25
119 2016/10/31 19:04:01 20.60 0.15
120 2016/10/31 19:05:01 20.61 0.15
RUN 3 AVERAGES 20.57 0.20

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5-202, AM Quench Tower, 1MinuteAverages

1/5/2017



Page 76 of 537

16-167

Quench Tower ICR Test Report

ArcelorMittal Monessen

L10T/5/1

Y% S+

Y% T-H

LURYSBIY “ioMOL YAUGND WY 'Z0Z-5 'V POUIOIN-ZUBMDL LOUSNTIO M PIBLAWEIB0Id 1581 HOI BLOZ - £84-BNOT] USSOUDK ISTIIOIBONAA

% S -H+ % T+ % § -+ % TH % T+ SLINIT
% 10A°D | 18°61 Lot S1°0Z 0 660 686 0 ST0 $0°0 700
%104 P | 1007 SY'001 0107 0 805 L1°01 0 (1] 900 0
SN | ueds (emdy §o %) (ueds yo %) (OHL Quo) (em3y Jo %) (ueds o %) OHL ue) (EnRY Jo %) (uedg jo %) (OHL ue) (uedg jo'v,) (OHL se)
uo) Jo13g Jonyg 10] WRISAS) feny Jonyg roaug 10§ WRISAS) feny ELERL§ Joxxy 10} wANSAG) Py Joaxyg 10J WASAS)
uoneIgRe) 180 asuodsay Be) ‘) asuodsay ie) i e) asuodsay 0 asuodsay
wNsAg azheuy AzAfEuy wsAg JazAeuy JIzZA[BUY wRISAg JIzA[BUY 1zijeuy KZARUY JazAfeuy
HOIH HOIH HDIH HOIH AIA am am am M0 MO MO1 MO'1 [0): ¥4 OQdAZ
%S/t % § -+ SLINIT
% 104 °p 00 SI'Q S08'6 1861 SV0- 08'6 0v'0- 186 686 80°01 PIA
$60°0 18°61 070 600 ST0 01'e $0°0 74 700
% 10A D $9'0¢ $£°0T S1ror 100 STO- Z1°01 0£°0- 11701 L1°01 1201 PIA
1o 100z ST0 110 st'o 600 90°0 0137 70
BT EIT%) EIT) sasuodsay edg (uEdg Jo 9,) (uedg jo o7) asuodsay (uedg Jo o) asuodsay asuodsay EITR) 0137, /0pPq sen)
3u0) ) e wSAS Buq seig i Ce) seig ECe) HCe) aqeasdp) WUBH,,
pajaLIe) pajeatpuy eurg ko) wa)sAg L e} WA)SAG J3zkjeuy [enpy 10 ,PIN,
adeaoay pue [epm U)SAS wA)sAg MO,
Jo aBerAy San[eA jeury San[EA [enmu] 1yug :apeasdn
%001 % 09 9 % 0F SLINIT
St Sy % 10A P 1861 VYN VYN PIvEdD 8SLEYPIO VIN 0'go1 1861 605 80°01 VN VIN 700
oy 14 % 10A P 10°0Z YN VN PI¥EID 85LS9+3D VIN 0001 100 oIS 1201 VIN VIN 70
umoq dn sy uedg oue)y 13puns) HOIH aIn MO1 (ieds Jo %) uo) (ueds jo %) ue) @eds Jo %) u0) se)
(335) aunJ, asuodsay u0) S07 PORRI S07 POURIA dIiueL HOI [ MOT ‘180
Al (Shasay,
05°S SWIL pug leaoN| — uopeaadp]
LTI WL, JXB)S MO, oUaNg mn
Tuny umy Vd UISSIUOIY [T
1mo] yousng) yo doy uoned0| £91-91 oN 13Joag
9102 '$2-LT PO B [ENTAIO[91Y [IETT)

AL POYIIA ‘p-v XIPUdddy ‘09 1184 YAD Ob U0 paseg
133YS BIB( YL PUE Sely ‘uoneique.) JWH SONUo]




Page 77 of 537

16-167

Quench Tower ICR Test Report

ArcelorMittal Monessen

LI0T/SN

2uUnyseln "iemaL YIUeND WY ‘Z0Z-G ‘YE POUISH-ZMMOL WIUBNDVHIOM PIOIAWBIB0IG 1581 HOI 9LOZ - L91-DL1DTT LASSBLOW (DINIIEAIVYIA

% S i+ % T i+ % § -1+ Yo T I+ % S -1+ % T+ Y% T+ S.LIWIT
% 1A P | 1861 Ll 10T 18'61 960~ 68'6 80701 ST0 S0°0 700
% 10A P | 10'0T Y0 010 10702 070~ L1°01 1201 080 90°0 70
sy uedg (1endYy Jo %) (uedg jo o) (OHL ued (leny Jo %) (uedg jo %) (OHL uo) (1enpy Jo %) (uedg yo o) OH.L uo) (uedg Jo %) (OHL sen
U0 021y Jo1ay J0J Euawhmv [en)dyy Joaryg J0a1y 10§ EUamhMV eny Joxsy Joaryq a0y Eo«mth rEnpy Joxay a0y EOamth
uonexqie) hlde] mwﬂcnmuw— ‘r©D ‘’D Qwﬁcn—nvvm ed N Lo} uw_-cn—mvﬂ— el uu_-eﬁ—uown
uRIsg Izjeuy JazAeny wISAg Iazdjeuy JzA[euy wa)sAg Jzhleuy zipuy TzAeuy xzAeuy
HOIH HOIH HOIH HDIH aIn am aQm A MO1 MO1 MOT Mo [0): V4 [0}: ¥4
Y% € -1+ % S -+ %S -+ SLINIT
% _1oA P £0°0 P10 S8L°6 1861 slo- 19°0- LL'6 Syo- 086 686 80°01 P
1o 18'61 070 0¥'0 £1'0 0o 600 SO0 0137 700
% ‘104 P 80T 86702 101 1002 g0 S0°0 8101 STO- ol L1°01 17°01 PIA
710 10°0C 010 SE0 £1°0 $T0 11°0 90°0 0197 70
spup KT} 16} sasuodsayy uedg {uedg jo o) (uedg yo /) asuodsay (uedg jo v;,) asuodsay asuodsay U0 0197, MO[3q sen
w0y sen sen urd)sig nua serg ®) serg j L) ‘e aqeasdn WMBTH,
PALIO) pajearpuy [eury b 10) [ITE TN 10} wdsAg TzAjeuy endy 10 ,PUAL,
agenay pue [enuy uRIsAg urISAg WO,
Jo 3deraay SOM[EA [euny SIN[BA [entu) amuy apeosd)
%001 % 09 01 % 0 SLINI'T
% 104D 1861 [4121¢%) 85L59¥00 V/IN 0001 18'61 605 80°01 VIN VIN 00
% ‘10A P 100 [4147¢8] 86LS9YID VIN 0001 10°0T [ 1201 VIN VIN 0
| umoq | dn EITNY uedg HOIH [ MO (uedg Jo %) u0) (ueds Jo o) ue) (uedg Jo o) ue) seD
(395) aun 1, asuodsay o) aDNEL HOIH ain MOT ™
Al (s)xagsaf,
£evl UL, puy TeutioN uopERdQ)|
€9 oun L jiel§ 19M0] ouang e
Zuny] uny Vd “USSSUO| Jue[d
1Bmo] youan() jo dog, uoneI| 191-91 oN 133foxg
9107 8¢ 1O 2IEQ TEMA0[90TY Wy

AL POWPRI -V Xipuaddy 09 1% WA 0% uo paseg
Y33 EIEQ YU PUE SEIY ‘WOHBIGNED NFAD ISOLUOIN




Page 78 of 537

16-167

Quench Tower ICR Test Report

ArcelorMittal Monessen

L10T/5N

CUNYSEIE JAMO L HOUBND WY ‘Z0Z-S ‘VE POUISIN-ZVaMO L YoUenDpHo M PioliwueiBal 158 WOt 610 - £01-0LKD T UOSSBUON [BRINIDPIRYA

% S -1+ % T-/+ % S -+ % T+ %S -+ Y T -+ % T+ S.LIAI'T
% 10A°p | 1861 [1 §1°0T 1861 960~ 68'6 80°01 ST0 $0°0 700
% 10A°p | 10°0T S0 010 1007 07°0- L1°01 1701 0¢'0 90°0 70
syup uedg (lemdy Jo %) (ueds jo'9;) (OHL ue) ((em)3y Jo %) (uedg jo %) (OHL Uy (lemdy Jo %) (ueds jo %) (OHL ey (ueds jo %) (OHL sep
o) Joxy 0017 J0J UIISAS) jenjay I02Xg aoaxy J0J wId)s4g) feny J02xg J001y 10} WISAS) [enjay xoaxg 10J wAYsAg)
uonexqIe) kiJe) asuodsay ko) 1) asuodsay e ™) asuodsay (0] asuodsay
uISAg Jazhleuy 1zheuy wa)sig 2zAfRUY JazAfeuy W)SAG Jzhpuy Jazhfeuy Jazdjeuy 1zhleuy
HOIH HOIH HODIH HODIH anm I din aIn MO MO01 MOT MOT [02: V4 0¥dZ
% € -1+ % S -+ %S -+ S.LIAI'T
% '10A p 110 020 6L°6 18°61 010~ 95°0- 8L'6 St'0- 08'6 68'6 80°01 PIN
10 1861 [ 0€°0 110 070 600 $0'0 0137 70D
% ‘oA °p 6L°0T LS0T SS1°01 1002 SE°0 01°0 61°01 ST0- TI'ol L1°01 1701 PIA
$01°0 10°0T $0°0- 070 01°0 ST0 110 90°0 07 0
spup KT} ue) sasuodsay uedg (uedgjo o) (ueds jo o) asuodsay (uedg 30 o) asuodsoy asuodsoyg e L0197, moeq )
MU0 seo sen uR)SAS g serg ™) serg ') N5} aqeasdn WJTH,
payaLI0) Ppajedtpu Teury ™) waNsAs ")y wASAS Jazhfeuy fenoy 10, PIA
sfenay pue fenrug WASAS u)sAg WMOT,
Jo aferaay SaN[EA [euny SIN[BA [eIU] 19ug opeosdpn)
%001 % 09 9 % O S.LINKT
% ‘oA 'p 18°61 P19€20 8SLS9VD0 VIN 0001 1861 605 8001 VIN VIN 02
% oA D 10°0¢ 1€ 85LS9¥00 VIN 0001 1002 0'ls 1201 VIN VIN 70
[ Tusmoq | dn sy uedg HOIH aIN MOT (ueds Jo v,) o) (ueds jo o) i) (uedg Jo %) ELN) seD
| (395) duny, asuodsay oy g1 queL HOIH dInN MOT ‘e
Al (s)asa,
SI61 un g, pug [BULION] uonerdg
LE6 g ey Jomo yousngy nry
¢ uny uny 'V d U3SSOUOA Juely
mof yousnd jo doJ, uonedn| 191-91 oN 133foag
910Z ‘I€ PO aeq [ERIAIOIRAY juan)

AL POBIN ‘p-v xipuaddy ‘09 1aed YD 0p U0 paseq
J99US €)e( W Pue seig ‘uoneaqiie) WA 2S0JUOIA




Page 79 of 537

16-167

Quench Tower ICR Test Report

ArcelorMittal Monessen

L1027

(A -IA) ‘A A Cm-'m) ‘M ‘M
00 00 00 £5LT B'SL9T 11567 1B10L
[ 00 o1
oo 00 6
00 [0} 8
(4] 00 L
00 [y 9
00 0o S
00 9Ll LogL €864 4
00 SR 9LEL 1ovL t
oo §s Y009 6'S09 [
00 L'EvT 1488 008 1
e puo o fenneg U [euy men wei swreid jenug stuesd eung wFmdugy
sson emoe Ap[ goo'o pasiow oL J7ep| 8175 Pawio 7oL
son 0000 auan|oA [euty & SOEEEE DUIRIOA (UL
faatil 0000 aumpoa R LSI'18T Jwingoa
$'69 9141 850 RIT0 L00 sy
1L oL (211 Ls0 £9T0 0L00 £a
|12 0L 0Ll Lso $970 0Lon €a
1w oL (44 6¥0 Y20 0900 a
w 1L (414 LSO $970 0Lo0 «-a
(43 w oLt 050 Lo 1900 1-qa
£ (173 oL L0 $970 0LO0 1-a
|12 |12 891 Lso S9T0 0LO0 €D
w (43 0Lt Iso €970 6900 €2
€L €L 891 90 1870 6LO0 [0}
nw w il (VA w670 SR00 (4}
€L w 8L1 050 o 1900 1D
€L (13 091 LSO 970 0L00 -2
€L (43 891 LSO £970 0L00 €4q
w w $91 150 €970 690°0 €8
i w 6L1 LS 970 0Lyn [a:
H |12 081 6v'0 SPT0 w0 [a:1
1w 1w $91 8S°0 9970 1L0°0 1-8
L9 9 691 150 €970 690°0 1-g
L9 9 oLt [{7A) w670 £80°0 eV
£9 9 £LL oLo w670 $80°0 ey
9 9 191 LSO €970 6900 v
9 9 6L1 £9°0 1820 6LO0 v
+9 £9 081 oLo [4144] S80°0 -V
9 £9 081 oLo 670 S80°0 1-v
oo [SRcri ey O™ (OtH ™ (OcH W) Tod
wonp diog W dworyowls  (HP) A OUMO P LuDS  (aP) da1ond
1T 0=0'I=A IOMO IPUEnGy
p3e ELK ¢ runmy (L2 ELIEA2)

% £101
R 619000°0
tmuAnsp R9¢°L1
unuAuIs £9L°17
unuaude £8£'97
ugosp PEE'ELY
ugos $SS'ROL
ugoe TILTEG
R 00°006
YVINONVLOT
sl STLI
ajow-quqy §9°92
ajour-quaq ER'8T
ON
wondey oA 0%0Z0
nonoey ‘oA 07070
nopaeg j0A veTP'0
3w 89°C1
k't £1£9
Sy w £5°67
uosp 14141
woep Lyl
Josp 0671
Jorp 8178
s 08621
s 0861
q €5LT
8 000°0
nu 00
A% 0£°6L

“ROYS SKY B0 [[20 B 01 2IDIIDI 51 URID

WY 056
WA LI'6

1oy
DMOL gouand) jo doJ,

9107 '8T-LT WO

LNy oML YOUEND WY 'Z0Z-G VE POUIGR-ZVOA0) YIUBNDVHO M PIOIAWEIBaId 1581 HOI 9102 - 291-910TT USSSEUO (BIIWIORIIA

(1) Sumdiues onaumjosy Jo moang

(uy) ajzzoN vary

amal] sen prepuels &1q

ARIMOL SBD) PIRPURIS

LIMO] SBO) DY

Ajemord sen prepuels Aiq

21RIMOL SED) PIEPURIS

QRIMOL SBD [PIDY

(sv) 3pmg vary

(RSURINAI 0 RMN0 HORIS o S|

(sA) Awoop seo

(SI) W30 TeMOA[OI $ED) M

(PIN) WBDM, JRNRIO s2D A1

LOTH TP POIEMIES UIRDIS $80 91 S
(smg o Jo pamop) posn sed o w OzH
(smg) mep 1501 woy sed o wt OgH
(smg) nonemes e se3 oy wt OZH
“dwag yomg Sae @ amssarg sodeA OTH
(3aes1) amiendwa] amjosqy Yeig
(s4) pmssaig MNOSQY Horig
FE::&EE._..:EW DR sen K1q oA
(((uwA) pomiap seo Lig oumjop
((mshup) puess po sen A1 oA
(wp) posippy seo K1g oumpop
((ms)mp) g seow aodep M, JOA
((P18)3smA) PO eoIIS M J0de A oIA
Can~IM) pororIo) Dl

((Ms)amp) postopun) Iode A 1M
CA-2A) pororiod s

IN+0D

SHoREmIED

ayql
gy
wasp/Aa
oy
Ei

wqp
youangy/ql
wosp/Au
Jospad
B
wosp/hu
dw
wosp/Suw
EiG)

2l
youandyq)
wosp/Fur
Josp/3
S

3w

Su

youandysomumu
MOYSOYdANY

1saysatEUINY)
smoy

ajow-qy/,

4wy
pos

[uigos
TYMENIN
TGNNGISP
LETTATESY
UIVO'H W
O'H W

d

4

9 unu
d
WMEWNJSP

gy indm
»Y%

AP %
sy
soyomn
sotou

o'H W

g m
somnune

O'Hw

“0S PIIOUE 1O [[30 © 0} IDMDINII ¥ 81 UL

DU SR 1],
‘ULl welg Isa g,
g 1],
WONEAOT 1L
e IS

VN ey Horsshugy
VN ey HoIssIusg
wrT UONRAWIINOD) VOISSTIIT
90100 UONERUIOUO)) QOISSTUE
Lrse (") sSepq dIROTLIES [RI0L
0S SAOHLIW) ALVTIDLLYVd TVLOL

VN Q)Y UOLSSANT
VN ayry worssRug
€IS UOHRAWDIUOD) HOSSRUT
LEOO'O TUONRIUAIUC) UOISSRUT
9€°T1 PrRg) (“tu) SSepy ARMOILIR] A[qRSIOPULY [RI0],
81L'E 1) vor 0 onedio D
or's ("w) ssey Memonaed smedig
LOTS L0} D) om0y D
95°L (Pur) ssepy djemaneg snmdsouy
707 GOHLAN} ALVTINDLLY Vd I TAVSNIANOD

YN oy uorssnug
VN o1y uotssnug
16°SY TONROUIINOD) UOISSAIT
69000 UONBIMEIIUO)) WOISSTUE
[ x4 (“tu) ssepy openonIRd S[qrIL] [0,
o6 AR 01
oLel (PPI00LI0D) YULIE) OIRINITIE YSEA MOOY
S QOHLIW} ALVINOITAVd ATHVEAL T

0n's puon) 1od sy
0f'E mo d saouand) Jo ¢ Gy
T sarpuang) Jo
58 W 1S9 RO,
£SRE JUMOA J[OWI-G} PIPUIS
SP60'0 S popanyy
9Ll § poytuy
SILYOQ ¥ poyowzy
0LY00 ¥ poypawm
YN b no poseq judup oy
VYN 70 [EnpY %3 puo) weis @ P
VYN suonipuo)) prepung B °g
8970 Bae__(4p) peay Amdop Aseny
850 (8aeHp) doxg amssaag 20guQ
9LLT (Saes]) amyendun ] soerg
69 (wy) snuedwo], DN
I )

658 () JuRISUOD) DR oM
09L amssIg pIepuelS
89 amendun], prepung
YN (VNJIYN) 3H taw 9 pue J 89 @ *S
SINED pue Aieponeg a1 wonemae) apdinesg
vR0 (dD) womgpo) agn], oid

0 (1=58A) {Anaw mywo) ndur atp 8
VN (Popeau tou J1 YN o) ayry wnpold
S0°0 200
907 0
LEEO (VNI YN) (uq) omouriq ofzzoN.
0917 {2emomna J1 yN 2I0) P Pms
0009 {mmdues0317) (sq) Powerq Jorg
oro (84) amssaig oneIS NorlS
562 (mqqd) amssord ounptoRg
0z1 (epyp)owny 1591,
866'0 (DA) 10108 UOREIQED WO
0£8't 995 5£°0) P 2P
9€61 xog [onno])
g Beq

“TONRIND[ED B ST Y “udur ejep stong
JRuoN wonendQ wip
DMOL gAY amn
Vd SO Jueg
£91-91 roN 1aforg
eIy Bll1e)



Page 80 of 537

16-167

Quench Tower ICR Test Report

ArcelorMittal Monessen

oz ZURY IBMDL UOUSND WY ‘202G 'YE POUIS-Z\BMD . HOUBNTIOM PIRIZWIOIB0I 190 HOI 9402 - L91-GINOT] UGSSOUDH [BHINIOISIIVY A

BUTH VYN 2y uorsspug
(A <1A) N A M M puwndq] YN ey uoissnuyg
00 00 00 1892 ¥TI9T S'S8RT 1ej0L, usp/Aw 90°¢1 1 UOTIENTIIIU0T) UOISSTIUE
00 00 [ Jospyad €600 WONENUOIUOD UOISSTUIT
00 00 6 Sw £70L1 (") SSe R MO [B10],
00 00 8 20T/S SAOHLAW) ALVINOILAVd TVLOL
00 00 L
00 ] 9 1Al VN
[} 00 s wnd/at N
00 91 TSSL TUL ¥ Euv.—u\w-: RTLL UOREAUIDUDY) uoIssHuy
00 9'¢ 0L 1'80L £ .—um_v\.—n yEO00 uonenuadue) uoIssuyg
00 - 919 9'¢19 z S 91T Nueg) (Mur) SSEA ONOILIE] SqBSUDPUOY) [RIOL
00 LTt 6'LYS 906L 1 wosp/dw T68°1 ) uor Suiizie] D
e [ W (e w1 ey ue wein swesd e swead puy piudu] B SR'T (“w) sse depnoned s
wasp/iw vET9 20L1091()) UOT ) s I0u] d[geEsudpue))
SN [enioe AIp 0000 oo e | Joep LEL'YS Pl [El0], fm ov'e () ssepy alemanLEg onelioug
SN[ 00070 IMTOA [ETT{ Ry PRERRE Aummas yeu| 207 AOHLAW) ALVINILLYVd ATEVSNAANOD
s 0000 M Ly9eet aamos [enr
L 6Ll €170 L00 g i YN Ry o
PO VN ey uvIssuug
wosp/iur ££7501 UONRIINUO) UOISSIUIT
Jospyai 65¥0°0 UONRNTIIUN) QOISSHUE
Ju 8L°8S1 (‘) ssepy dleuANLIRG SIGRINY [RI0L
e ce0l AN WL
ELU] PRy AEVSEGU u_—-n_mv AedUE] ysep dU0RdY
S AOHLAW) 4LVINOLLAVd dT1avVIILTIE
youandsnnung 00's youand wd somwmpy
NOY/SIYIUINY 0ge moy 10d sogamond) Jo 4 *ay
1SPUINY T oMLY Jo #
sanoq 11X QWL IS0L [B0),
apou-qi/, ¥ £58¢ SWNJ0A JOW-q} prRpURIS
SP60'0 S popuyy
% €201 (1) Bunpdureg apaunjos] jo G A g Po°L § popawry
R 6190000 (uy) apzzoN eory 308 SILRD ¥ potpowrgy
sy RYRLI alewmoly sen prepuels A1q Jugos ULYO'O  popouw]y
Hutwas L00°TT DIBINOLL SED prepUTIg TGN YN P4 no paseg mduy 1eoH
unuAude 9£6'07 IMO]] SBD) [BNIOY GIWNASP VN 70 1BM)aY 3% puoe)) "uRS B P4
agosp 08T°0£9 2NRIMOLY SeD) prepuelg A1q MGWINASP YN stonpue) prpuers @ P
wyos SST'LLL ANEIMO[Y 8D prepuels UIVO™H "t LELTO ae_(4p) peayy AnoopAsen
wjor 6€T'156 IRLMO]Y SBOD [RTIOY OoH W 819°0 (3aeHp) doxq dms$14 LG
M 007006 (sv) pmig vary 4 6Ly (3avs 1) smiendway, yoeis
9L LL (411 £9°0 LTy LLOO ea YVINONYIOTY {ARIUAURIOOD I0 R[N HOTIS AT ST 4 TEL (uy}amendud ], wOW
9L 9 L1 850 9920 100 ea S 9Ll (A} &uaopA sen SuopEIE)
SL 9L 8L1 90 98T 78070 «a Aouw-qiq) 6L°9T (S} B JEIR[op SED M 6¥°S8 (dy) weisuo) agn wng
SL 9L 81 w0 0LT0 L0 a afo-quqp YR'RT (P Waw g o seo A Ay unu 09L lnssald prepuelg
YL SL L91 SS0 6570 L90°0 1-a ON SOTH MM IIRINIES WEOTS 580 2Y) 5| 4 89 amesdwn ], prepuels
L L 9Lt 190 [4xAl] L0 1-a uoyaey “[oA 068170 (smg g awp jo 2mop) posn sed ot ur OTH RGN sP VN (VNI VN 3 w94 pue 4 89 @ "2
€L vl wr M50 vLTO SLO0 €0 uenaey oA 06810 (smgg) wrep 1501 woy sed oy ur OZH SWAD pue demaney L uonemoe) sydureg
L L 891 090 0LTo £LO0 €0 uonoey ‘joA |Y9F0 (smg) uoneames je sed oy u1 OzH 780 (40) 1pIKye0) 2qu L 1oNd
€L yL 6L1 oL 670 SR0°0 [40] 84w 99'¢1 “dway yoerg BAe @ ainssaad JodeA OTH 0 (1=524) gatmour nyuo) mdaroup s
€© €L Tl 790 0LTO £LOD (4] a4 9pE9 (Bas1) asmiesnduo I anjosqy yomg /o) mdu VN (papoou 101 1 YN 200) 212y 1npoId
€L €L 9L1 990 £RT0 080°0 5] 8w 0¥'6T (sq) o.mss01g OMosqY Yorrg AP Y% 0 700
yL [ 691 790 0LT0 £LO°0 -2 wosp 1051 (U(PIS)WA) PRI PODPIA 52D K1 "[OA Ap% wor 0
L [ $Ll 850 9920 1L0°0 t-d wdep 08§°1 ((uwp) poo seo A1g RuBEA satput LECO (VNI YN) (vq) mipwerq opzzoN.
St sL 691 990 £87°0 080°0 | Jsp PETES ((Mshup) Puels PPN se0 A1 "[OA soug 917 (Tenoam 31 YN 101) TP Yoeis
PL SL 81 69 0620 PRO0 g Joep LELYS (WA) PRI SEO A1 AUN[OA spout 009 (redueno j1 77) (sq) PwwRIq Yoeis
£ SL LLl 790 0LT0 £L00 | Js sovet {(p)mA)puelg sen w sodep lem ‘oA OH 'w or'p (84) 210551 oneIS Yoerg
w vL L1 990 S8T0 180°0 14 Jos SOv°Z1 (m)Fsmp) PO eomg w todep miem 8H ut 6£67 (18qq) 2ms821g SPWOrRY
w £L 881 9 j7XA) SLUO 1-a 3 1'€92 (M-I poYoNI0) D samuur [i74} (EYL) 2wt 0L
o €L VLU £9°0 LLZ'H LLO0 eV Jos ouoo ({(ms)omp) pasuapuod xodea 2iepm 8660 (PA) 008y _.c__sE__aU. PP
0L £ 81 990 €870 0800 [ 4 o (] A -TA) P10 e, T “un 3 562°0) @
69 oL [ w90 L0 SLOO v AP Y% vI6L (A=) poeom Nn-vA +_O>~Ur on WMM” (oeest cwacMQ_cMMu
69 69 651 £6°0 §5T0 £90°0 v SuonemIE,y wduy ejeq
69 69 081 860 99Z°0 1L0°0 v “JOOYS St WO [[5D B 0] BDUWDIOI B ST UKD “IPAYS BYIOUE U0 [P 0] e st yuig TIR[NOJED B ST poy ‘mdur eiep s1anig
0L 69 €L1 6% SYT0 0900 -y N ££°T UL YSTLY 189, 1eULON suonedo wun
(R [lexzE] [£1) OcH ™) O W O™ Tog WV £69 oHuLy, U I T omorpwny . wun
oy dwo g, PP dwa, Yourg (HP) dA 29U dp LA0S  (dp) da10nd AL umy L, T vd wseouoy Juerg
T 0=D'1=d 1IMOT TPUINY BAOL, PNy Jo dog, HUONBIOT 19, 191-91 oN 1waforg
il g4 cuny [ENAH0PITY 91T ‘8T WO e oL [EMPNIOPITY mI



Page 81 of 537

16-167

Quench Tower ICR Test Report

ArcelorMittal Monessen

Lloessi

(A -A) ‘A A Cm -'m) M M
0’0 00 00 869T 6'1£9 L1067 [E10L
() 00 o1
00 00 6
00 00 8
00 00 L
00 ] 9
00 00 S
00 091 6'€5L 6°69L ¥
[} 9's €L 6TUL €
0 Tl 619 819 4
00 {4344 SIss 6008 1
uen [ [entuf 1t reury uRH weln swead enwy  swesd (e pdwduy
sonpenoe Ap) 0000 PO [EI0L Joep TELPS PN (€10
s 0000 AUMOA (BT R eV EbY DN [2u1]
soul| 0000 oumjos fentuy V| TOLEsE omnjos yenyy
S69 SLL 90 PLTO 300 i
[ [ €61 190 0500 a
69 |12 081 860 1L0'0 £a
69 oL zL 90 9L0°D za
1L oL pL1 990 180°0 za
oL oL 81 £9°0 LU0 -a
69 69 1Lt 950 290°0 I-a
|2 2 9L 90 8LOD €2
€L €L 931 190 SLO £
yL St 181 LSD 690°0 4]
v PL vLl 190 SLO0 [40)
€L €L LLl 850 L0 -0
L L €81 £9°0 LLOD -0
L i [ 790 9L0°0 [
L I ot 690 #80°0 st
69 oL 9Ll $90 8L0°0 4t
89 69 ¥81 190 £80°0 g
89 69 81 650 £L0D £
19 29 9L £9'0 8L0°0 -
L9 29 ¥L1 ] 080°0 (37
99 L9 €81 090 PLOO v
9 L9 081 $9°0 6L0°0 [a4
¥9 99 931 L9 £R0°0 (A%
£9 9 181 90 LLOO IV
£9 9 LLl 80 100 IV
[eFF) [SXr] @ ozH o (OTH W o iod
woup dung pK  dwo) peig (HP) daooyu0 4P INOS  (dp) 4@ 1ond
T 0=D1=A JDMOY, YoUINQ
D0 g £ uny [ERIopPILY

%

R
UMUAIISp
uuAuds
unAude
urosp
wyos
wyae

R

S
dow-qi/qp
alow-qrA1

uonRyg ‘oA
uotRyg ‘(oA
uonoeRy “joa
8w

4

94w
wosp

woep

Jasp

Joep

18

Jos

3

Jos

ar

AP %

reol
619000°0
SK8'LL
e
666°9C
107°0£9
111'6LL
ISY'E56
00°006
WYINONVIOTA
99°LI
8L'9T
S8'8T
ON
11610
Her'e
006¥°0
Lrvl
T'LE9
6T
¥Zs'1
08s'1
LER'ES
TEL'YS
1Ll
1w
8697
0000
o
or6L

*13RNS SIY) U0 [[PD B 0) 20UDROT B 5] 104D

WA STEL
WY LE6
£ uny
THmoL pwnp o dor
910Z 1€ PO

€UnY IoMDL HLSND WY ‘2025 'VE POUISI-ZVOMOL YOUBHTVIOM PISIAUBINI] 1501 MO 9HOZ » LOI-OHOT] UOSSBUOY EINIOIOaVYA

ey oSSy

ey uorssnug
TONENUIIUO) UOISSTII
ONEIIIOU0D) UOTSSTUE
(‘) ssepy ow@naTIeg [B10],

07/ SAOHLIW) ALV INILLEVd TVLOL

aley uoissiug

aey uol

UONEAUIUOY N0

TOHEINAIN0Y) WO

quelg) (“u) SSe SIRINOIIE 9GRSUIPUO)) [RIOL

ALION()) D druedIQ ot puo)
(") ssepy apnoteg SREIO
alilialiig)} ) Swediony I

(") sSRN 9RO S 1ou)

207 AOHLIW) ALYINIILAVd A TAVSNIANOD

o1ey uorssnug
aley uvssIIUE
TOTIRIIINOY) UOISSIUT

UCHENIIINGD UOISSIUT
(“ur) sSEW d1RINIIIE] SIQRDYL [I0L
olefuaIEg B

(p1301I0) NuRlg) SIRMONIE] SRAL SUOIY

S QOHLAW) ALVTINDILAVd AT VIALTI

yqr YN
gonond/qy VN
uosp/de LTy
Josp/ad LRIO0
Su 1789
Rl VYN
yownd| VYN
wosp/ £6's
Jospya3 92000
Su 906
wasp/du LI0T
dwu S}
wrasp/aur RIL'S
Bur ne
yq VN
PLIYAL VN
wosp/Aw £R9¢
Jospyad 191070
dw ST9s
Bw 0791
A S6°6E
PO /SHNUIE s
moyHIPmNY 0g'E
1Sa1sPUINY 144
SOt £9°6
ajowr-qy/y £°68¢
YO0
(1) Sundmes o12UOS] Jo 12104 8wy Yo'LT
(uy) ajzzoN eo1y fgos SILVY0
aeImory sen prepueig iq ngas 0LYO0
MLINO] SBO pIepuRlg IyWMGIN VYN
2)LIMO[] SBD [ENRY WGNINGISP VN
ROl $BD prepuels L1 WENNSP VN
NEIMO[ SBD pPIRpUBIS Z/VOTH ‘W 6ELTH
alesmold seD [Ny O "t 1290
(5v) yourg ea1y 4 SLLt
{TRNSURINT 10 JBINDA0 YOLIS AT S El $'69
(5A) Aimopp se0
(S Mo RO 2O P 6v's8
(P widom remaotopy seo Aig i ww 09L
£OTH WIA polemies weadig seo o s 4 89
(smg Z oW Jo Moy} pasn sed o) w1 OgH WGNINASD VN
(smgp) e1ep 1593 woy sed o vt O7TH SIWFD pue alenonteg
(smg) uonermes 1@ sed oy w OZH +¥8°0
“dun . yoeig Sae @ omnssoig 1odep OTH 0
(Gaes]) oamendws T AN[osqY Hoelg a0y mdur VN
(sd) Imsso1g MINOSAY Movrg AP % o
AqE::&E A) PURIS PO 8D A1 ToA AP % 6L0T
((uwA) ponpp sen A awmjop soypur LEE0
((Ms)wA) pueis powpp seo g “Joa sayout 91z
(wp) ppwpR seg Qg sumjos Ralinliig 009
((ps)mp) preig seo ut sodep DA JOA OH'm 100
((P1s)BsmA) PO eatrrs e dode orem A w (4414
A -7/ PRI Biep sonnu 4]
({(pw)omA) posmpuo) Jodep Diep 8660
(A +IA) popoorio) 2iem OH W 0Eg1
IN+0D 9¢61
SEHOREMITE)
*PATS WO 10 |0 € 0} © 1 Ul st poy
WL s 19 L TetiIoN
DWIL RIS 9L T oroppwny
Uy AL Vd ‘WSOUO
TUONEIT IS L91-91
01eq 19, TN

gownd) sod somuy

moy nd sapuwand) Jo iy
soyaung) Jo

awLy 0L L

SWN[OA SOW-G] PIEPURIS

€ poygoupy

S poywyy

¥ poypwgy

v popauy|

4 uo poseq induy jeay

70 [EnpY R puo) wes B’y
suontpuo) preprels @ '
Aae_(dp) peon AidopAsen
(3aegp) doaq omssoxd syuY
(Saes1) oamendwa] soerg
(w1)omendwa] wRRN
saoneEmIRE)

{dy)) yueisuo) aqn, 1034

2mMsSAI PIRPURIS

amendun], prepuelg

(VNIT YN) TH Wt g9L pue J 89 @ *d
am, uonejuage) ojdwes

(49) wwa1x5e03 agn, Youd
(1=S3A) ¢dnaw apymo) ywdw a1 sp
(POPAAT 10T JT YN 1110) D)EY 1nposg
w00

20

(YNJI VN) (uct) Ivnueiq ajzzoN
(Fegoonn gy YN 01) WPLp Foeg
(reBuemaal )i ) (5q) DPweg Yoris
(84) 2anssoag anmig yovlg

(Jeqq) ounssolg SpwoRg
(ewyl)awiL 101

(PA) 109, UOTIRIQIED DI
(upas 52°0) OHa PPW

1x0g (0010

nduy BEq

“ndur eiep stonjg

‘woneRdQ Mun

n

ueg

SON 10l01g

RizLN]




- / ’ 9107/LT/01 patutld . [aBeq XS[X‘25QBUON - 9Fang YiLM ZOZ PUB § POD 5 u_._%a%ua__s__a_,ﬁmp\ ' .
\ C)I T o2 09 , ,, |
v N
ww wnmm | Toe // . / |
“ 9 O\N ST . Gan:eussm?c.muv/ AW
> Q@ - [CEORIR - (Bsox) Q°0OS 1(3005) o 3o¥ / A TeuLy EELIO] AN
2 dwelL WdD | wyoding |-..a8imd BsoF) oY (Boor) mBeM 398 | A A Tentof | YeoTiond )
M - i j 1O ~¢ 8 ‘a1 souereg. [ () oneig |(+) omssaig .
2 LoRe [ %2322 @ eams] v Y Yooup f0 kg YN arnonts
2 AT RN ®oH ¢ 1\ 7 A — | W%} [O000] & Teutd )
o h'90%} [4°599 | G hdum] 7 =X 7 ~ 1o | [ 1T L CO0TQ[ rmuur |yeoquresg
_ 1'LS 15008 | ®Adual 1 SBeroay £ z 1 4 opdwreg| [(aruwzay) (80 ) © , ordureg
PSPPY OFH 2ousmpng  jemuj eurg Sjuayo) du (e 70'0 = 9961 Yeo] Xew)
T1[ 0l 05[] SN [Ane [BR2[2C]] = [La0[0T0 Y GQaT LT[ 08Q wwe | =
1 U T ST 4h | AR2387 (T LT 2 [LX ULV 7 15 Cg 8| vsr | &a
T a7 28 XA [ 32[ 3wz (29T 2 [6h 90700 F1L 4L A A oot | &
2L 1] VIS 2A [ BR2 %0281 [ LSO IARLD LS| JhiA| ot [T
201 2L QL] 6 h [ $NU[ZRC] 97 “COSUTS0 0 [ h'T' 32| &R oot | a
~ .\ LI QL] OSl S | BhZ]T vl ol -2 N\\M.Q 0O g pm.wNnt QZ . k| 00SET =
g [ [ T <h| US[ShZ[BRCIEG I Z [ CSTRCOGTL Y 0es 222 oor | ©
* T2l T 28T QS 28 B [CARTITDLT T 2 [TCUl&Po] T LT ST (21| wset |
QL1 a8 25 BPAZl/ 2291 < 890 gF0[TIS P fu grg| wowr | ©
5 L |1 Zr [ QS| 4h N2 vz [ThEV] 7z 108018400 AV A )
2 L2l AL [OSTEFZI8b7 [ Z1]] 2 [08.ql1Y0q to0 2T el oo | ™
o R ST 2L 0S| SA [ShT[?Au 091 C |CL U[OLO0[ TEE DU (LG, [ oo | ™
° ' C Ll ZL] QST A A Y2 RN T AT Z [CS7QIOCOY <LK 708 |sQ: | wor | &4
% A 2L CL TS ChIZRPZ[5h 2[S9 ¢ [S0[6I0Q Iz), S 35 350q, w0 |
5 2L 2028 [CH [ChO[3RZ (LY | T LS QOLO0A ¢ 307 | Gaie ©os | 7a
° (L NZTSE 190 AR2ZHWR Z[ 03N =2 [4A U090 0] 390 "1 0% [T Y00 osm | o
S [ TC] £5 Y| A2 [¥h2 (ST & [ RS0[1LUY QTeRE 7 [D0:00| oo | va
g (Y[ AT T RS 28 [Bre 3o 491 © [12°0 6906k 0k I8 L]/ ¢l weeo | 7
° [ TR T O g8 [IRT BN U € (494] S| 71 I7hé 2lce 2| wom | &
w SS9 hI 1 S IS [ | Bhy [T OV & (169030 [L.0h 1%2[9070y o | &
n9 A9l IS CS |[YRALRTT LTV 2 N.h ‘F169VTe2 O»wUN g S TC] oooco ra
Lo hWIT OST IS 92| 4WZ 61| ¢ 6T VU[E oGS ¥ [k oo [ &
b9 | SS9 oS 28 [Bh2 [eh 2| CATT U L LI0[S30714Z0 R 4|0 TT| ware | v
, FY | 99 sc| SS | FhZ|6hZ|03T T L0 RP0 N LT T2 U wem | &
m ! '100 OAVIND 5859 895 oST/+8FL | oST Vo897 ) (B (O%H W [T ' (sup) (strur) BQumN
| e Feem g | e lar | m | w | e lee et o | 2w
Mo . . . = = S — MMMRO xog amnﬂwm sppr w\wﬂﬁw&&
5 L2297 Y122 0oq sowouw) wremsiq pwis P [7°8]  sowepdiemmr @) WLLL ML AL 21D 183,
M L3 QT SN 002 :(1900) m3uaY redmquIn P (o) dwoy yuatquy — (£9T-91) LLEYOTIOIT qumy yeaforg .
m w - mu ‘I Iond ON (%) 2IN)SIOpY] powmnssy N M g NuN T (8 W) 'saag coueg \_
A_.nn..u 94 ‘I aqoig Wﬂ Ua @1 xog [onu0) \* O + (O ‘wp) $591J o®S  JPPNQ IOMOL AUINY  :uonedro] Sunduweg vﬁ/
9. ® HugelAs $8°0 $UORLI0D) JoNg 4 M M [e) (Soyour) JJIUIBI(Y JJZZON Vd UdSSaUOIA Sueg :
D Nu‘rlg iy dog m N L O :(A) uon2ALI0)) FAJIP _ LN uny J \ ) \‘AN» o)~y \ 12/9) 18Qq ’ .
\ JABE R Qss\ : THV PRI 701/S POWSTA redAy 3808, [ERmiopaIY  Juwoy) \ ,
/ Jjo _ a8eg . TAAHS VI 1IN ISONINOIN ,‘W



Page 83 of 537

16-167

Quench Tower ICR Test Report

ArcelorMittal Monessen

9107/82/01 pajuLd . Tofeq XSJNaSONUO - Youang) oBmg (LA 707 PUe § pory 4s a1 240D 9 QOSSR
A9 07 09
39 a2 ¥
I44 [*¥4 0g
N@ oA St (038 G 0 QWS P LO'E R)
@ (wdy) ouf, (Bs0%) 9-909 ‘(Boos) wBrem 304 | 7 e Teutd FouD
dwiel WdO | ewyedmg a8mg 8¢07F) vV (8007) SoMm Jod - \. \‘ Tenug e 10Md
LIV ) “(Qq souereg  [(Yoners [(+)4mssarg
2°552]z2 )22 ®@wws] v (Y | U0k | W a1y omkd
1,9°TQr| (802 ®) o™ € ~1 e N wio |[wee] h, _, [-ru Jo3u)
. $919 19°519 1 Gadug] ¢ 2 Y - J oo 0'Q S Temiu]  |yeoTureiL
{ b'LhG 9022 | G &dwg 1 ofeIony € 4 i # odumeg| [(urw/g) | (BH uD) sdweg
POpPY OFH 90USIAPIQ  [enmup Teury BESIN) dur (Ui 2070 = v o] )
IL | LW 39 | S [ART [ Lyt | H) = {9 L0 hafgg< SC R Wz | ed
IL | 7L 39 s [Lhe | vt | 1K) < | 85" [ILO" | Lo*984 oaTuhl| 0T | ed
Sz | V[ SS9 5| vne [t [ BUT[ T [ 19 [B80 | I%°545 | Soiig| woi | @@
SC 7C 29 Qs | AW | LhT | Lol < T [0 | vh LS TS §7| oosr 7
hU T sC ] U] o5 [Awy | BrT [ LI T | s¢° | U0 | CuIyLs | werga| oovT | ra
hL hL PR/ Lh(|dht | 3wC [ TL] T 19° [hl0’ Yo 'Ll Argy| oose Ta
L | hie 1L Is | AT | &h [T LI - <9 " Isto’ YRR YN YO1¢]| o0oeT 3]
h(_ hbL| S7 s [ br X | ShY [ £9) < 09 ' |3L0° | pr TLL |uhel| oSt )
L ZYA S fg|-bTr | VT [LL} T ol |$50° [ Ll oLl | £$¢M | ovoct =)
£L SL Lo s | APWE | YhT] el T 9 |ILOT | 78 LA{ | Oh| osTT 29)
e L L WS [LLT | APE] L] T 397 980" (¢ F¢ | ann | oot %)
Wi »l 29 hs | bl | LhY L9 T 9 | WO 91 7¢9¢ )y N | oosor 139)
Wl | Al 99 1 TS | ShY [ SKHT [ WLV | T | RS [\LO" | TOL 098 |Yh:el| ool | cd
SL| s6 ] 59 Lh [vRhT [ 3wt [ L) T 99 080 2 8s¢ 7307 w0 | &
hL LA QL. | Ak [AHC | vht | 53V ve* [hSa~ TL9SC | go:0| 00050 74
{8 SL TN A | HT [ L | LU = T | sLa’ 39-5sS¢ STy | 0050 7
(= hi bLe fHh | LvT [ 3Lt | WL T 99 [130 [ LSVTS¢ | Eoil| wowo =
R4S LY 99 AN IR ANEY A AA21 X | 9 [ SLe’ CThh{ Shi% | ovseo T
<L L L5 Lh [ L | Lt | pL] T | &Y U@ WLh¢ | g | oo v
oL [ Ah | hl [ 3WT | Swe | T’ ~ 99’ | 480’ g Wh{ S1-g| 005C0 TV
b9 | oL 4h| Xh [5nT [ 3hp | TLI| T | ¥9° [SLO’ | €9k Vhe | ved] 09 | &
89 1 &89 2h| Oh (XACT[BACIE R8T 2 [ C8WGI0T | W-ang [2Q-L] ®eo | &
69 69 ¢ A A | 2K TS Z | Q31 Z [SS U107 V20§34 289 @ v
QL 69 hh Ch|SAL /L nZ] €I T [ $A01 00" 006" < (& |2g:9| woo v
snowmmon 100 OAVINI &w.@ 895 oSTL+BYT | 5T 4+oBC [8) @Gr W) (OH W o 1/ }w ‘e ﬂ ﬂ (surw) (sums) TRqURIN
(1) "duy, BN () dmay, (o) dmay, o) duaoL, (o) "dway, “duL, UMUIBA @) @v) peey (7) Summ[OA suny aury, uog
el g 4o R Gl Sa0id b O »yuQ fsopp pasapy U_s_u _ E&wﬁ : - -
(a0ip42dQ) xOg 424N f0 SIDINUT 219417 2503},
22V 712 -QQF  Hsowouy soromeiq yoesg 101085y (B @0 WL 'IL AL AT 1910 19
m \ Z N.‘ ‘ar-eng 00T :(3990) W3uay [BOQIqm) () dma L, yuaiquy — (£97-91) LLEYOTI0AG 1raquiny Joaforg
7-4 arond 0z (%) AMSIO pownseNg ) I oe (h (GH ) s oxeg
% -4 areqoid Q ﬂ. ﬁ_ ﬂ<< dI xog [043u0) " ) 10 HO%H "W 591 OBIS PPN PMOL PWINR) :uogedo] Sundmeg
G- W AL J/L ¥8'0 1HOIIALIO)) IO Y pa ¢ ﬂ TO  i(sdYour) IOJUIRI( SIZZON V4 uessauoly Juslg
AM ¢ Jl uy doyg 3386 0 :(A) uopd9.LI0)) PPN Zz QRN uny v\ \ 82/0) - 3 \.W.N /a1 eq
090 euLums X% S| : HY RN 707/S POUIRIN sadA 1891,

\r’ jo M‘ ofeg




16-167

Quench Tower ICR Test Report

ArcelorMittal Monessen

P AL AL Rt

I—”.. Jo id' 28eq

VBB Ad[A DOUMUUI - YOUL) YOI WAL (T PUE § PUYIRY

S B1eQ 940D U

D

9 o2 09
49 22 3 _ p «
g 0¢ I4IV) - 252
amaw MM Sl :h - % L4 P‘v E Aot A§M_—\~“uss§,e.m~v
) (wdp) ] Bs0¥) O -00%  (3o0s)wdrem 3od [ ) e TeuLd 30342
duel NAD | ewyeling |- aBing (Bg07) vV (B0 wSem e | e renmy | yesTI0Nd
LTOQIWNE a1 oouepeq | (-) oneig [(+) amssarg
L§4r ] 5690 ®wms] v VAT ook VY QL us owikd
el 672U @oH| ¢ _ N ) — [ W% £00°() [4 Teul] )
2'4)7[0319 | @hdugl 7 D) Y44 £ / ]l | Qoo 51 Jepiy  |yeepuwrer]
L Q 5185 | 5008 | @G Rdug] ¢ aBeIAy € [4 1 # aidwes| | (urwyyy) | (8| wp) opdureg
PappV OFH  90URIfIT Tenug Teurg SIUAUOD) duy (U4, 20°0 = 0901 Y09] X6w)
R ‘L] oL hS[4nT | She| {L) ) 19 ] S0 | hEP Shh | 0BR[] ooz | €a
L9 N seC £f5 | Yhe | 95| 08 ! EIRCE R1'Vhh [ gv gl oot ea
be aL o sS | Ahvy | bhT| L) ) TI [0 | Svu 3¢, 1):4 1] ooost ta
1L | ol | <L 55 | Kne | {se]| wli ) 99" | 1807 | LY 9¢h | 9€:L1| o | za
oL | 4 €7 lhs [ AWT | AHT | 8] | €9 [0 Llihsh €120) | ooort T
V9| L9 L 95 |3we | b VL) ] 95 | 890° SAXCh | hs:9l| oo ra
JCU | Tl 59 hs| Ahx | h3C| 9LI 1 he | ZL0° 23 G5tk | be-91| ovoet &5
SL| s | 57 hs | ant| Ukt SUI | 7 1SL9"] 3¢ 'LTh Lgisi[ et | €0
KL s C IEEHELRIESSEEL \ LS | 290 | LCC5ern | £0:51] oot | %D
L | kL ’}) I5 | AhT | Mt kL LI \ EMEXN SI'€Cn | bh k]| w1 T 7D
L] fL 'L 95 | Inx| LLI V. £ 1 WOl ¢g 0o%h 9¢:1]| wort | 10
TL | sl <L by [ 91T | (€| ¢3] \ {9° [Cla"| 99°8Th QT-h) | 000t &)
1c o L | 8/~ | 3nT | Shy [ X1 \ T9 [ Lo [ 80¢ 9Th [a0:hf| 00T =
Y IC L Lh [LkY | ShT| XL ) %9 | hao" 19 vih Yhig) | 00550 ]
C8x] ba | o] LI]| Ay [8WT| okt | 91) Y | By | 8L | @9 NIk | $3:¢]| wose | va
£9 L9 A9 Al | AnT ost | h41 ] 9| £407 9§’y ah Ceel| ooswo,| ta
39 k) 1S £h de S| S84 1 Lwer 1 LLo | An8 IO Tyl ovovo re
LI 89 L | Ah [3)ae | obT| L1 ) €9 800" | $9 R0k | Lgxi| ooseo T
L) | B9 L] _h [Lwr | shT| bl ] $9T |OZ 0 I{¢o% | ¢n:ll| wok0 | v
191 Ll 2| Ah [AWX | hsx] {4) I 09" |we @ | S0k | GT])| w0 | eV
$9 L] TL | 9h [DhY [ hihX | 08 V] hy [ %o | LogLvg |Lo:j| wowoe | v
‘hy 19 77 Ly [T | ST [ SO ) L9 | 33Q° Ly sbs | XS o oosto v
£9 59 Ly 'h [ 3P T The | 1g) 1 Ty e’ 91 £5€ | To:Q)| 0ooro v
(9 59 (] L | YhY[ORnTe | L) | 35" [Jeo' | vg 0bL¢ Whil{) 00500 v
syuoumon 1o DAV &w -59 o895 STTHSIT | oSTTHoBIT [£8) B w o' w ©HwW /N ol .% 2 M Gy (suma) 1qumyy
R el il -l el B e O I -+l N~ - - -
(10waad() Xog 4219 fo spopIu 21041 2503} d)
LU X 0QF isepom) wepmeg pug TL2x[ 18] 0Pe B @0 WL LL AL AL 1ME) IS3L
C Ll HUEEify 00T :(393) y3Suag [OMIqUI) LS (4o} dwmay yuarquey — (291-9T) LLEYOTIOAT Jaquny 3aafoag
%l h arIond Qoe (%) 2IMISIOTY POWINSSY ln.m Y e (3| "wp) *saaq ‘oaeg
WJW waragord 98 L) M._ w QI xog Jo43u0)) Io'o HOPH "m) §534 duRIS  WPOPNQ JIMOL Youdnd)  :uonedo| Sujdueg
w -b ) Hiigo AN $8°0 1WONAII0)) O L £€°Q :(seyou) aojomsq djzZON Vd ‘UISSIUOTA usig
S77£Q ey dog 2y Q :(A) uoyaLI0)) IS s aaquiny umy 9)-75-qal 1a18Qq
L LO oumpueg 9% P HV PRI 20775 POURIA




ArcelorMittal Monessen Quench Tower ICR Test Report 16-167 Page 85 of 537

Method 5/29



ArcelorMittal Monessen

- —-——Quench-TowertCRTest-Report 16-167

Page 86 of 537

Page 1 of 9

Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower
Project No.: [16-167 Unit Operation: |[Normal
Plant: Monessen, PA Test Location: Top of Quench Tower
02 co2
MINUTE DATE TIME DV %) @DV %)
RUN1
1 2016/10/27 21:17:01 20.44 0.19
2 2016/10/27 21:18:01 20.43 0.19
3 2016/10/27 21:19:01 20.55 0.10
4 2016/10/27 21:20:01 20.55 0.10
5 2016/10/27 21:30:01 20.40 0.23
6 2016/10/27 21:31:01 20.22 0.38
7 2016/10/27 21:32:01 20.51 0.13
8 2016/10/27 21:33:01 20.54 0.10
9 2016/10/27 21:42:01 20.52 0.13
10 2016/10/27 21:43:01 20.32 0.28
11 2016/10/27 21:44:01 20.52 0.12
12 2016/10/27 21:45:01 20.53 0.11
13 2016/10/27 21:54:01 20.34 0.27
14 2016/10/27 21:55:01 20.25 0.33
15 2016/10/27 21:56:01 20.48 0.13
16 2016/10/27 21:57:01 20.50 0.11
17 2016/10/27 22:07:01 20.27 0.32
18 2016/10/27 22:08:01 20.49 0.13
19 2016/10/27 22:09:01 20.50 0.11
20 2016/10/27 22:10:01 20.50 0.11
21 2016/10/27 22:17:01 20.49 0.12
22 2016/10/27 22:18:01 20.48 0.11
23 2016/10/27 22:19:01 20.13 0.40
24 2016/10/27 22:20:01 20.41 0.17
25 2016/10/27 22:46:01 20.44 0.14
26 2016/10/27 22:47:01 20.23 0.30
27 2016/10/27 22:48:01 20.43 0.14
28 2016/10/27 22:49:01 20.44 0.13
29 2016/10/27 22:59:01 20.25 0.29
30 2016/10/27 23:00:01 20.40 0.16
31 2016/10/27 23:01:01 20.44 0.13
32 2016/10/27 23:02:01 20.44 0.13
33 2016/10/27 23:42:01 20.30 0.22
34 2016/10/27 23:43:01 20.37 0.14
35 2016/10/27 23:44:01 20.43 0.08
36 2016/10/27 23:45:01 20.43 0.08
37 2016/10/27 23:52:01 20.43 0.07
38 2016/10/27 23:53:01 20.21 0.24
39 2016/10/27 23:54:01 20.39 0.10
40 2016/10/27 23:55:01 20.42 0.08
41 2016/10/28 00:06:01 20.39 0.10
42 2016/10/28 00:07:01 20.21 0.24
43 2016/10/28 00:08:01 20.40 0.10
44 2016/10/28 00:09:01 2041 0.08
45 2016/10/28 00:21:01 20.27 0.20
46 2016/10/28 00:22:01 20.34 0.13
47 2016/10/28 00:23:01 20.40 0.09
48 2016/10/28 00:24:01 20.40 0.08
49 2016/10/28 00:35:01 20.25 0.21

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5 and 29, AM Quench Tower,

1MinuteAverages

Printed 1/5/2017



ArcelorMittal Monessen

Quench Tower1ER TestReport— 16=167

Page 87 of 537

Page 2 of 9

Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower

Project No.: |16-167 Unit Operation: |Normal

Plant: Monessen, PA Test Location: Top of Quench Tower

02 Cc02
MINUTE DATE TIME DV %) DV %)

50 2016/10/28 00:36:01 20.30 0.16
51 2016/10/28 00:37:01 20.39 0.09
52 2016/10/28 00:38:01 20.39 0.08
53 2016/10/28 00:53:01 20.24 0.21
54 2016/10/28 00:54:01 20.31 0.14
55 2016/10/28 00:55:01 20.38 0.09
56 2016/10/28 00:56:01 20.38 0.08
57 2016/10/28 01:06:01 20.31 0.15
58 2016/10/28 01:07:01 20.30 0.14
59 2016/10/28 01:08:01 20.38 0.08
60 2016/10/28 01:09:01 20.38 0.08
61 2016/10/28 01:46:01 20.19 0.25
62 2016/10/28 01:47:01 20.35 0.11
63 2016/10/28 01:48:01 20.38 0.09
64 2016/10/28 01:49:01 20.38 0.09
65 2016/10/28 01:59:01 20.17 0.26
66 2016/10/28 02:00:01 20.36 0.10
67 2016/10/28 02:01:01 20.37 0.09
68 2016/10/28 02:02:01 20.37 0.09
69 2016/10/28 02:11:01 20.24 0.21
70 2016/10/28 02:12:01 20.30 0.14
71 2016/10/28 02:13:01 20.37 0.09
72 2016/10/28 02:14:01 20.37 0.09
73 2016/10/28 02:25:01 20.16 0.25
74 2016/10/28 02:26:01 20.35 0.10
75 2016/10/28 02:27:01 20.36 0.09
76 2016/10/28 02:28:01 20.36 0.09
77 2016/10/28 02:36:01 20.24 0.19
78 2016/10/28 02:37:01 20.30 0.14
79 2016/10/28 02:38:01 20.37 0.09
80 2016/10/28 02:39:01 20.37 0.09
81 2016/10/28 02:50:01 20.19 0.23
82 2016/10/28 02:51:01 20.33 0.11
83 2016/10/28 02:52:01 20.36 0.09
84 2016/10/28 02:53:01 20.36 0.09
85 2016/10/28 03:04:01 20.15 0.27
86 2016/10/28 03:05:01 20.33 0.12
87 2016/10/28 03:06:01 20.37 0.09
88 2016/10/28 03:07:01 20.37 0.09
89 2016/10/28 03:18:01 20.12 0.25
90 2016/10/28 03:19:01 20.34 0.10
91 2016/10/28 03:20:01 20.36 0.09
92 2016/10/28 03:21:01 20.37 0.09
93 2016/10/28 03:32:01 20.36 0.10
94 2016/10/28 03:33:01 20.16 0.26
95 2016/10/28 03:34:01 20.36 0.10
96 2016/10/28 03:35:01 20.37 0.09
97 2016/10/28 04:22:01 20.15 0.23
98 2016/10/28 04:23:01 20.33 0.11
99 2016/10/28 04:24.01 20.36 0.10

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5 and 29, AM Quench Tower,

1MinuteAverages

Printed 1/5/2017
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Quench Tower ICR Test Report 16-167

Page 88 of 537

Page 3 of 9

Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower
Project No.: |16-167 Unit Operation: |Normal
Plant: Monessen, PA Test Location: Top of Quench Tower
02 CcO2
MINUTE DATE TIME DV %) DV %)
100 2016/10/28 04:25:01 20.36 0.09
101 2016/10/28 04:35:01 20.25 0.20
102 2016/10/28 04:36:01 20.25 0.17
103 2016/10/28 04:37:01 20.36 0.10
104 2016/10/28 04:38:01 20.36 0.10
105 2016/10/28 04:46:01 20.32 0.14
106 2016/10/28 04:47:01 20.19 0.24
107 2016/10/28 04:48:01 20.35 0.10
108 2016/10/28 04:49:01 20.36 0.10
109 2016/10/28 04:58:01 20.33 0.13
110 2016/10/28 04:59:01 20.20 0.22
111 2016/10/28 05:00:01 20.35 0.10
112 2016/10/28 05:01:01 20.36 0.10
113 2016/10/28 05:11:01 20.16 0.28
114 2016/10/28 05:12:01 20.32 0.13
115 2016/10/28 05:13:01 20.36 0.10
116 2016/10/28 05:14:01 20.36 0.10
117 2016/10/28 05:24:01 20.29 0.17
118 2016/10/28 05:25:01 20.25 0.18
119 2016/10/28 05:26:01 20.37 0.10
120 2016/10/28 05:27:01 20.37 0.10
Run 1 Average 20.35 0.15

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Towen\2-Method 3A, 5 and 29, AM Quench Tower,

1MinuteAverages

Printed 1/5/2017
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Page 4 of 9

Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower
Project No.: [16-167 Unit Operation: |Normal
Plant: Monessen, PA Test Location: Top of Quench Tower
02 co2
MINUTE DATE TIME DV %) DV %)
RUN2
1 2016/10/28 06:34:01 20.19 0.28
2 2016/10/28 06:35:01 20.35 0.13
3 2016/10/28 06:36:01 20.39 0.11
4 2016/10/28 06:37:01 20.39 0.10
5 2016/10/28 06:53:01 20.23 0.22
6 2016/10/28 06:54:01 20.36 0.12
7 2016/10/28 06:55:01 20.40 0.10
8 2016/10/28 06:56:01 20.41 0.10
9 2016/10/28 07:04:01 20.24 0.26
10 2016/10/28 07:05:01 20.40 0.12
11 2016/10/28 07:06:01 20.43 0.10
12 2016/10/28 07:07:01 2043 0.10
13 2016/10/28 07:19:01 20.36 0.18
14 2016/10/28 07:20:01 20.26 0.24
15 2016/10/28 07:21:01 20.43 0.11
16 2016/10/28 07:22:01 20.44 0.11
17 2016/10/28 07:41:01 20.27 0.23
18 2016/10/28 07:42:01 20.45 0.11
19 2016/10/28 07:43:01 20.46 0.11
20 2016/10/28 07:44:01 20.46 0.11
21 2016/10/28 08:04:01 20.31 0.23
22 2016/10/28 08:05:01 20.43 0.12
23 2016/10/28 08:06:01 20.47 0.11
24 2016/10/28 08:07:01 20.47 0.10
25 2016/10/28 08:15:01 20.26 0.28
26 2016/10/28 08:16:01 20.44 0.12
27 2016/10/28 08:17:01 20.47 0.10
28 2016/10/28 08:18:01 20.46 0.10
29 2016/10/28 08:31:01 20.55 0.22
30 2016/10/28 08:32:01 20.63 0.14
31 2016/10/28 08:33:01 20.68 0.10
32 2016/10/28 08:34:01 20.69 0.10
33 2016/10/28 08:44:01 20.52 0.26
34 2016/10/28 08:45:01 20.68 0.11
35 2016/10/28 08:46:01 20.70 0.10
36 2016/10/28 08:47:01 20.70 0.10
37 2016/10/28 09:00:01 20.51 0.25
38 2016/10/28 09:01:01 20.69 0.10
39 2016/10/28 09:02:01 20.71 0.10
40 2016/10/28 09:03:01 20.71 0.10
41 2016/10/28 09:12:01 20.61 0.18
42 2016/10/28 09:13:01 20.62 0.17
43 2016/10/28 09:14:01 20.70 0.10
44 2016/10/28 09:15:01 20.71 0.10
45 2016/10/28 09:25:01 20.55 0.24
46 2016/10/28 09:26:01 20.70 0.11
47 2016/10/28 09:27:01 20.71 0.10
48 2016/10/28 09:28:01 20.72 0.10
49 2016/10/28 10:08:01 20.65 0.15

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5 and 29, AM Quench Tower,

1MinuteAverages

Printed 1/5/2017
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Page S of 9

Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower

Project No.: |16-167 Unit Operation: |Normal

Plant: Monessen, PA Test Location: Top of Quench Tower

02 CO2
MINUTE DATE TIME DV %) DV %)

50 2016/10/28 10:09:01 20.61 0.16
51 2016/10/28 10:10:01 20.70 0.10
52 2016/10/28 10:11:01 20.71 0.10
53 2016/10/28 10:33:01 20.52 0.26
54 2016/10/28 10:34:01 20.68 0.11
55 2016/10/28 10:35:01 20.70 0.10
56 2016/10/28 10:36:01 20.71 0.10
57 2016/10/28 10:46:01 20.52 0.26
58 2016/10/28 10:47:01 20.66 0.13
59 2016/10/28 10:48:01 20.69 0.10
60 2016/10/28 10:49:01 20.70 0.10
61 2016/10/28 10:59:01 20.55 0.21
62 2016/10/28 11:00:01 20.68 0.11
63 2016/10/28 11:01:01 20.70 0.10
64 2016/10/28 11:02:01 20.71 0.10
65 2016/10/28 11:10:01 20.52 0.24
66 2016/10/28 11:11:01 20.68 0.11
67 2016/10/28 11:12:01 20.70 0.10
68 2016/10/28 11:13:01 20.70 0.10
69 2016/10/28 11:25:01 20.55 0.20
70 2016/10/28 11:26:01 20.69 0.10
71 2016/10/28 11:27:01 20.70 0.10
72 2016/10/28 11:28:01 20.71 0.10
73 2016/10/28 11:38:01 20.57 0.22
74 2016/10/28 11:39:01 20.66 0.13
75 2016/10/28 11:40:01 20.70 0.10
76 2016/10/28 11:41:01 20.70 0.10
77 2016/10/28 11:51:01 20.54 0.20
78 2016/10/28 11:52:01 20.69 0.10
79 2016/10/28 11:53:01 20.70 0.10
80 2016/10/28 11:54:01 20.70 0.10
81 2016/10/28 12:05:01 20.50 0.28
82 2016/10/28 12:06:01 20.68 0.11
83 2016/10/28 12:07:01 20.70 0.10
84 2016/10/28 12:08:01 20.70 0.10
85 2016/10/28 12:47:01 20.60 0.18
86 2016/10/28 12:48:01 20.60 0.16
87 2016/10/28 12:49:01 20.68 0.10
88 2016/10/28 12:50:01 20.69 0.10
89 2016/10/28 13:01:01 20.49 0.26
90 2016/10/28 13:02:01 20.66 0.11
91 2016/10/28 13:03:01 20.68 0.10
92 2016/10/28 13:04:01 20.68 0.10
93 2016/10/28 13:13:01 20.48 0.28
94 2016/10/28 13:14:01 20.64 0.13
95 2016/10/28 13:15:01 20.67 0.10
96 2016/10/28 13:16:01 20.67 0.10
97 2016/10/28 13:26:01 20.46 0.26
98 2016/10/28 13:27:01 20.65 0.10
99 2016/10/28 13:28:01 20.67 0.10

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5 and 29, AM Quench Tower,

1MinuteAverages

Printed 1/5/2017
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Page 6 of 9

Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower
Project No.: {16-167 Unit Operation: |Normal
Plant: Monessen, PA Test Location: Top of Quench Tower
02 Cco2
MINUTE DATE TIME DV %) DV %)
100 2016/10/28 13:29:01 20.67 0.10
101 2016/10/28 13:38:01 20.47 0.25
102 2016/10/28 13:39:01 20.64 0.10
103 2016/10/28 13:40:01 20.66 0.10
104 2016/10/28 13:41:01 20.66 0.10
105 2016/10/28 13:52:01 20.65 0.10
106 2016/10/28 13:53:01 20.49 0.22
107 2016/10/28 13:54:01 20.64 0.10
108 2016/10/28 13:55:01 20.65 0.09
109 2016/10/28 14:04:01 20.49 0.24
110 2016/10/28 14:05:01 20.61 0.11
111 2016/10/28 14:06:01 20.64 0.09
112 2016/10/28 14:07:01 20.65 0.09
113 2016/10/28 14:17:01 2047 0.26
114 2016/10/28 14:18:01 20.60 0.12
115 2016/10/28 14:19:01 20.64 0.09
116 2016/10/28 14:20:01 20.65 0.09
117 2016/10/28 14:30:01 20.48 0.24
118 2016/10/28 14:31:01 20.63 0.09
119 2016/10/28 14:32:01 20.65 0.09
120 2016/10/28 14:33:01 20.65 0.09
Run 2 Averages 20.58 0.14

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5 and 29, AM Quench Tower,

1MinuteAverages

Printed 1/5/2017
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Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower
Project No.: [16-167 Unit Operation: |Normal
Plant: Monessen, PA Test Location: Top of Quench Tower
02 CcOo2
MINUTE DATE TIME DV %) DV %)
RUN 3
1 2016/10/31 09:38:01 20.60 0.23
2 2016/10/31 09:39:01 20.67 0.17
3 2016/10/31 09:40:01 20.73 0.13
4 2016/10/31 09:41:01 20.73 0.13
5 2016/10/31 10:00:01 20.73 0.13
6 2016/10/31 10:01:01 20.56 0.26
7 2016/10/31 10:02:01 20.64 0.19
8 2016/10/31 10:03:01 20.71 0.13
9 2016/10/31 10:50:01 20.55 0.27
10 2016/10/31 10:51:01 20.62 0.20
11 2016/10/31 10:52:01 20.70 0.13
12 2016/10/31 10:53:01 20.70 0.13
13 2016/10/31 11:03:01 20.45 0.38
14 2016/10/31 11:04:01 20.58 0.25
15 2016/10/31 11:05:01 20.70 0.13
16 2016/10/31 11:06:01 20.72 0.13
17 2016/10/31 11:15:01 20.36 0.44
18 2016/10/31 11:16:01 20.53 0.28
19 2016/10/31 11:17:01 20.69 0.14
20 2016/10/31 11:18:01 20.69 0.13
21 2016/10/31 11:29:01 20.34 0.46
22 2016/10/31 11:30:01 20.53 0.29
23 2016/10/31 11:31:01 20.70 0.14
24 2016/10/31 11:32:01 20.71 0.14
25 2016/10/31 11:41:01 20.43 0.39
26 2016/10/31 11:42:01 20.56 0.26
27 2016/10/31 11:43:01 20.70 0.14
28 2016/10/31 11:44:01 20.71 0.13
29 2016/10/31 11:55:01 20.47 0.32
30 2016/10/31 11:56:01 20.58 0.22
31 2016/10/31 11:57:01 20.68 0.13
32 2016/10/31 11:58:01 20.69 0.13
33 2016/10/31 12:08:01 20.69 0.13
34 2016/10/31 12:09:01 20.60 0.20
35 2016/10/31 12:10:01 20.62 0.17
36 2016/10/31 12:11:01 20.66 0.13
37 2016/10/31 12:25:01 20.48 0.28
38 2016/10/31 12:26:01 20.57 0.20
39 2016/10/31 12:27:01 20.66 0.13
40 2016/10/31 12:28:01 20.68 0.13
41 2016/10/31 12:38:01 20.52 0.29
42 2016/10/31 12:39:01 20.58 0.22
43 2016/10/31 12:40:01 20.66 0.14
44 2016/10/31 12:41:01 20.68 0.13
45 2016/10/31 13:32:01 20.28 0.40
46 2016/10/31 13:33:01 20.40 0.29
47 2016/10/31 13:34:01 20.59 0.13
48 2016/10/31 13:35:01 20.63 0.11
49 2016/10/31 13:44:01 20.36 0.37
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Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower

Project No.:  |16-167 Unit Operation: |Normal

Plant: Monessen, PA Test Location: Top of Quench Tower

02 CO2
MINUTE DATE TIME DV %) DV %)

50 2016/10/31 13:45:01 20.48 0.24
51 2016/10/31 13:46:01 20.61 0.13
52 2016/10/31 13:47:01 20.63 0.12
53 2016/10/31 13:56:01 20.47 0.29
54 2016/10/31 13:57:01 20.48 0.26
55 2016/10/31 13:58:01 20.58 0.16
56 2016/10/31 13:59:01 20.62 0.13
57 2016/10/31 14:09:01 20.41 0.34
58 2016/10/31 14:10:01 20.50 0.24
59 2016/10/31 14:11:01 20.60 0.14
60 2016/10/31 14:12:01 20.61 0.13
61 2016/10/31 14:20:01 20.37 0.37
62 2016/10/31 14:21:01 20.48 0.26
63 2016/10/31 14:22:01 20.60 0.14
64 2016/10/31 14:23:01 20.62 0.13
65 2016/10/31 14:35:01 20.53 0.17
66 2016/10/31 14:36:01 20.57 0.15
67 2016/10/31 14:37:01 20.60 0.13
68 2016/10/31 14:38:01 20.61 0.13
69 2016/10/31 14:47:01 20.44 0.27
70 2016/10/31 14:48:01 20.52 0.19
71 2016/10/31 14:49:01 20.60 0.13
72 2016/10/31 14:50:01 20.60 0.13
73 2016/10/31 14:59:01 20.29 0.41
74 2016/10/31 15:00:01 20.41 0.29
75 2016/10/31 15:01:01 20.57 0.14
76 2016/10/31 15:02:01 20.60 0.12
77 2016/10/31 15:38:01 20.56 0.19
78 2016/10/31 15:39:01 20.59 0.16
79 2016/10/31 15:40:01 20.63 0.14
80 2016/10/31 15:41:01 20.64 0.14
81 2016/10/31 15:59:01 20.59 0.18
82 2016/10/31 16:00:01 20.60 0.16
83 2016/10/31 16:01:01 20.63 0.15
84 2016/10/31 16:02:01 20.64 0.15
85 2016/10/31 16:38:01 20.50 0.27
86 2016/10/31 16:39:01 20.56 0.20
87 2016/10/31 16:40:01 20.62 0.15
88 2016/10/31 16:41:01 20.63 0.15
89 2016/10/31 16:52:01 20.38 0.37
90 2016/10/31 16:53:01 20.48 0.26
91 2016/10/31 16:54:01 20.60 0.15
92 2016/10/31 16:55:01 20.61 0.15
93 2016/10/31 17:10:01 20.55 0.18
9 2016/10/31 17:11:01 20.58 0.16
95 2016/10/31 17:12:01 20.62 0.15
96 2016/10/31 17:13:01 20.63 0.15
97 2016/10/31 17:36:01 20.35 0.41
98 2016/10/31 17:37:01 20.49 0.27
99 2016/10/31 17:38:01 20.62 0.15

Y:\ArcelorMittal Monessen LLC\16-167 - 2016 ICR Test Program\Field Work\Quench Tower\2-Method 3A, 5 and 29, AM Quench Tower,

1MinuteAverages

Printed 1/5/2017



ArcelorMittal Monessen

Quench Tower ICR Test Report 16-167

Page 94 of 537

Page 9 of 9

Montrose 1 Minute Average Data Sheet

Client: ArcelorMittal Unit: Quench Tower

Project No.: [16-167 Unit Operation: |Normal

Plant: Monessen, PA Test Location: Top of Quench Tower

02 CcO2
MINUTE DATE TIME DV %) DV %)

100 2016/10/31 17:39:01 20.63 0.15
101 2016/10/31 18:10:01 20.46 0.31
102 2016/10/31 18:11:01 20.51 0.24
103 2016/10/31 18:12:01 20.57 0.16
104 2016/10/31 18:13:01 20.59 0.15
105 2016/10/31 18:23:01 20.32 0.41
106 2016/10/31 18:24:01 20.45 0.27
107 2016/10/31 18:25:01 20.58 0.15
108 2016/10/31 18:26:01 20.59 0.15
109 2016/10/31 18:37:01 20.55 0.17
110 2016/10/31 18:38:01 20.56 0.16
111 2016/10/31 18:39:01 20.58 0.15
112 2016/10/31 18:40:01 20.59 0.15
113 2016/10/31 18:49:01 20.55 0.18
114 2016/10/31 18:50:01 20.57 0.16
115 2016/10/31 18:51:01 20.59 0.15
116 2016/10/31 18:52:01 20.60 0.15
117 2016/10/31 19:02:01 20.36 0.38
118 2016/10/31 19:03:01 20.49 0.25
119 2016/10/31 19:04:01 20.60 0.15
120 2016/10/31 19:05:01 20.61 0.15

Run 3 Average 20.57 0.20
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